


. 
. 


ELECTRICAL 
REVIEW | 


' 
a 














Ol a ae 
ei ti J 
’ fips a dans 
’ es ’ 
i : 











ELECTRICAL REVIEW 2 JANUARY 1959 








r = =D PEt Anes Sina enn aoe we SES 2 Se ey Alm As eo 
| ié 


! | 
! | | 


~ Ever increasing power demands «eli 











oe Se 











& 


Poe RELEEUENERAL, 


oil-filled cables_ & 


oe ‘Wl 
ot 


: = 
4 ~ { 
| 
’ 





a. 






33kV  66kKV.132kV. -275kV (301kV. -330kV 


om 
oY —~ 








PIRELLI-GENERAL CABLE WORKS LTD., SOUTHAMPTON. \ >) 














RY 1959 

















SLSGTRIGAL BEYLEW 


2 January 1959 Vol. 164 No. 1 Established 1872 


The Year Ahead 


N OW that the new year has begun, we feel that we should not let the occasion pass 
without some reference to several interesting developments in the past twelve months 
which will have a bearing on the future of the electrical industry. The industry itself 
did not come forward with anything particularly new during 1958 and this was probably 
mainly the result of the (fortunately not much publicised) industrial recession which 
has been taking place in this country. It would seem that the electrical industry has 
taken this recession very much in its stride and, despite the falling-off in orders during 
the year, it has consolidated itself and kept its factories running, thereby preventing 
an undue rise in the unemployment figures. We are quite confident that our industry 
will soon resume its normal advance as there have been a number of developments 
which foreshadow a great deal of future work. 

Probably the most outstanding series of experiments which took place 
in 1958 was the successful construction and operation of experimental apparatus 
for determining the feasibility of establishing controlled thermonuclear reactions. 
We refer, of course, to ZETA and SCEPTRE III. Although the work in connection 
with these two equipments is still in an embryonic stage, the results achieved so far are 
most promising, and it looks as though it will eventually be possible to construct a 
similar static device which will produce electric power direct without resorting 
to the heat cycle with attendant boilers, turbines, etc. The economic advantages of 
such an arrangement over all existing types of generating plant are obvious, but it will 
eventually mean a great deal of readjustment in the industry. 

This is perhaps in the more distant future but something of more immediate 
interest attaches to the decision to build two new major steelworks, one in Scotland and 
the other in South Wales. Each of these works will cost many millions and a not 
inconsiderable proportion of this will be for electrical plant such as rolling mill drives, 
arc furnaces and mechanical handling equipment. Another scheme which will provide 
a good deal of work for the electrical industry is the British Railways’ modernisation 
programme. As it has recently been decided to speed up this work, those concerned 
with railway electrification will undoubtedly have a busy year ahead of them. 

In the field of electrical communications, the past year has seen the beginning of 
subscriber trunk dialling in this country with the inauguration of the new Bristol 
exchange. In addition, the British Post Office has launched an extensive mechanisa- 
tion programme in connection with its postal services. An announcement was made 
during the year of the £80 million round-the-world submarine telephone cable link, 
a major part of which will no doubt be engineered by British concerns. 

In the field of power generation very few new generating stations were com- 
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missioned during the year; in fact, up to a few weeks 
ago no plant had been commissioned in completely new 
stations. This does not mean that no progress has 
been made, for work has continued towards the 
completion of stations with some plant already com- 
missioned. All this is due to the fact that nowadays 
individual generating units are very much larger than 
they were a year or so ago. For instance, we now 
have plant under construction such as that at High 
Marnham with its five 200 MW sets, Blyth “ A” with 
120 MW sets and Thorpe Marsh where there will be 
two 550 MW turbo-alternator/boiler units. The first 
of the Blyth 120 MW turbo-alternator/boiler units 
was actually commissioned on Christmas Eve and was 
followed within a few days by a set of similar capacity 
at the new Kincardine station of the South of Scotland 
Board. 


STAFF ON THE BOARDS 


Three years ago the Herbert Committee of Inquiry 
into the Electricity Supply Industry urged that it was 
“most desirable that everyone in the industry should 
feel that the highest posts are open to him ” and that 
embraced full-time membership of the Boards. A 
question on the subject was recently asked in the House 
of Commons by Mr. Arthur Palmer who was told by 
Sir Ian Horobin that the Minister of Power had recently 
made appointments of this kind to some of the Boards. 
Presumably these were the three appointments 
announced in our last issue by which a management 
officer, a chief engineer and a sub-area manager became 
full-time Board members on Ist January. 

This is not really an innovation; there have been 
many instances of appointment to the Boards of senior 
members of the staff. We may quote as examples 
Mr. D. B. Irving who was chief engineer of the London 
Board and became deputy-chairman and subsequently 
chairman; Mr. H. V. Pugh, who before becoming chair- 
man of the Eastern Board was controller of the London 
Division of the C.E.A.; and Mr. N. F. Marsh, deputy- 
chairman of the East Midlands Board, who was formerly 
chief commercial officer of that Board. 

This is all to the good but, at the same time, there 
must be strong independent members on the Boards 
to represent the various classes of consumers and guard 
against any suggestion of “ syndicalism.” 


SECURITY OF EMPLOYMENT 


The foundation of the industrial policy of the A.E.I. 
group of companies is to provide continuing work for 
its employees, to increase their individual security 
according to length of service and to give the earliest 
practicable notification of any change in the prospects 
of employment. As a furcher step in this direction 
the Group has introduced a scheme whereby men and 
women in its employ who have served continuously for 
three years after the age of eighteen will be entitled 
to one week’s notice of termination of employment for 
every two years’ total service from the age of eighteen, 
extra to the normal one week’s notice. In addition, 
for the purpose of securing work elsewhere in the event 
of notice being given, such employees, if working the 
full normal week, will be granted one day’s special 
leave of absence during each week of extra notice, to 
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be taken in agreement with the management and paid 
at designated rates. 

In notifying employees of the scheme, Lord Chandos 
(chairman) emphasises that the scheme has been intro- 
duced not because of expected redundancy, but rather 
to give all those now employed a greater sense of 
security concerning their continuing employement. 


ANOTHER CABLE OFFER , 

Events have moved rapidly in the electric cable- 
making industry in the last few months. Following 
upon their absorption of Henley’s, Associated Electrical 
Industries, Ltd., last week made an offer for the whole 
of the capital of London Electric Wire Co. & Smiths, 
Ltd., by an exchange of shares and a cash payment. 
Acceptance of the offer (a favourable one) is recom- 
mended by the L.E.W. board but the transaction is 
also subject, in effect, to the approval of A.E.I. share- 
holders for they are being asked to sanction an increase 
of £3-7 million in the company’s share capital. 

Thus yet another old-established cable company is 
likely to lose its independence, although it is probable 
that, as in the case of Henley’s, the name will be 
retained. Much as we regret the virtual disappearance 
of firms which were pioneers in the electrical industry, 
we recognise that the modern tendency is towards large 
amalgamations. We can only hope that they mean 
more reliable products at reasonable prices so that 
electrical development will be speeded up and export 
trade increased. 


TUBULAR TURBINES 

The inceasing demand for electrical energy, the 
building of nuclear power stations and need to “flatten” 
the load curve, have made serious consideration of 
pumped storage and low-head hydro-electric schemes 
imperative. Development of a cheaper type of hydro- 
electric power plant has produced the bulb or tubular 
turbine in which the generator is contained within the 
pressure pipework. The French have been particularly 
interested in the bulb turbine and a number have been 
built and installed in France. 

A description of the bulb turbine was given to the 
Institution of Mechanical Engineers 2 fortnight ago 
and a brief summary of the paper appears in this issue. 
One of the main advantages of the tubular turbine is 
the reduced amount of civil engineering required. 
It is particularly useful for tidal power and it is expected 
that this type of turbine will be used for many low-head 
schemes in this country. 


ACADEMIC AND INDUSTRIAL 


In its December issue the fournal of the Institution 
of Electrical Engineers defines and discusses the student 
apprentice : “ one who follows a concurrent programme 
of academic education and industrial training,” i.e. a 
“sandwich ” course. Stress is laid on the necessity 
for the development of close co-operation and mutual 
understanding between college and industry. The 
article says that colleges should review continuously 
the syllabus content of their courses, and the treatment 
of the syllabus, in the light of current industrial practice. 
This implies a necessity for teachers themselves to 
spend periods in industry so that they really know what 
they are talking about. 
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The author surveys modern practice in the provision and use of electric power in 
industry. Methods of dealing with the incoming supply and the design of internal 
distribution systems form the main subject of the article and attention is paid to 
such matters as power factor correction, load control, space heating and lighting 


FACTORY INSTALLATIONS 


Present Trends in Complete Electrical Schemes 


Taz annual reports issued by the former Central 
Electricity Authority have recorded a rapid increase in 
the consumption of electricity during recent years and 
an analysis of the figures shows that a considerable pro- 
portion of the additional load has been attributable to 
industry, principally because accelerated output is 
obtained by modern methods of manufacture and because 
of the extension of the fields in which electricity can be 
used to advantage. 

The requirements of industrial expansion call for 
electrical installations of increasing capacity and scope 
and in planning his layout and selecting the equipment, 
the installation engineer must take into account many 
factors, technical and commercial. He must pay par- 
ticular attention to reliability, since breakdowns dis- 
organise output; to convenience of operation and to 
facilities for routine maintenance under normal working 
conditions; he must also consider matters relating to 
commercial efficiency, involving relationship of capital 
expenditure to subsequent total running costs. 

Although power and lighting installations have become 
more complex, the tendency is towards standardisation 
relative to the nature of the individual factory and in this 
article reference is made to current trends in respect of 
the various sections which constitute a complete elec- 
trical scheme. 

Except in the case of small installations, it is usual to 
bring a high-voltage supply to a substation on the factory 
premises. The siting of the substation is important, as 
it affects distribution losses and the position selected 
should be favourable in relation to load centres. Whether 
the supply is at high or medium voltage provision is 
usually made on the consumer’s main switchboard for 
the electricity authority’s metering equipment. 


High-Voltage Switchgear 


If the supply to the consumer is at high voltage, the 
switchgear selected must conform to the requirements 
of the supply authority, a primary consideration being 
the MVA available from the network under fault con- 
ditions. The switchgear must be capable of limiting the 
fault and ratings of 150 MVA and 250 MVA are now 
customary. The design of h.v. switchgear has reached 
a certain degree of standardisation, but the system 
adopted for busbars can take various forms. For all 
but the smaller installations, duplicate supplies are 
usually provided and these are individually controlled by 
circuit-breakers. The incoming supplies feed a common 
busbar or sectionalised busbars, in which case a bus 
coupler is provided. For larger systems and where con- 
tinuity of supply is of paramount importance, it is 
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becoming standard practice to equip h.v. switchboards 
with duplicate sets of busbars and facilities for selecting 
either set to feed individual outgoing main circuits. A bus 
coupling unit is, of course, included. 

Indoor switchgear is either of the cubicle truck type or 
in metalclad draw-out units. Busbars are usually air 
insulated, but with the heavier gear it is customary for 
the busbar chambers to be oil or compound filled. 
Several factors enter into the choice of gear, but it may 
be said that cubicle type switchgear is generally favoured 
for factories in the medium load range. 


Earthing 


When a substation is installed on the factory premises, 
it is usual for the consumer to provide adequate earthing 
equipment at the intake position. Site conditions, 
particularly the nature of the soil, will determine the 
choice of system to be adopted, but an arrangement which 
is much favoured and is being used to an increasing 
extent is a network of copper tapes bonded at selected 
positions to electrodes of the earth rod type; all con- 
nections and bonds are made below the surrounding 
ground level, preferably in pits or other enclosures to 
facilitate testing and inspection. 

The necessity for good earthing is recognised alike by 
both supply authority and consumer and mutual arrange- 
ments are being made to an increasing degree to ensure 
that an efficient system is evolved. The question of 
earthing, with particular reference to main m.v. distribu- 
tion centres, is bound up with the principle of multiple 
earthing throughout the whole of the installation and 
embraces all non-current-carrying metalwork. Miultiple- 
earthing is a subject which has been much to the fore 
recently and is a practice which, it would seem, will be 
adopted to an increasing extent in the future. 

Under this heading reference should be made to earth- 
leakage protection. It is now generally realised that for 
maximum production the electrical installation must be 
maintained at the highest possible standard. Incipient 
faukts must not be allowed to develop and earth-leakage 
indicating and recording equipment will be used increas- 
ingly to reveal any weaknesses in the system. For the 
actual protection of circuits the differential-current system 
is finding increasing favour; it is admirably suited to the 
protection of a wide range of sub-circuits and equipment. 


H.V. Distribution 


If the factory covers a large area and additional trans- 
former stations are necessary, they can be fed either by 
individual cables radiating from the h.v. main switch- 
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Fig. |.—500kVA dry-core transformer showing general 
design and arrangements for cooling the cores and 
windings (Brush Electrical Engineering Co., Ltd.) 


board or by a ring main. The choice is necessarily 
governed by local factors, but the latter arrangement is 
usually preferable and probably wili be increasingly 
adopted as the isolating facilities provided by the standard 
ring main unit enable continuity of supply to be main- 
tained. Problems arise in selecting feeder routes to meet 
site conditions but in planning a new factory facilities 
are usually provided for underground distribution. For 
internal situations, multi-service tunnels are favoured as 
they can be used for accommodating all types of cables 
and pipework. This arrangement helps the maintenance 
staff, besides providing for future extensions, and early 
thought should be given to the design of these tunnels. 
As regards external situations, the usual practice now is 
to draw the cables into glazed earthenware ducts, man- 
holes of ample dimensions being provided at suitable 
points. 


Transformers 


As the practice of metering at high voltage is on the 
increase, the trend is for the consumer to provide the 
power transformers and these are now being designed to 
incorporate up to about ro per cent reactance to limit the 
fault MVA. At present they are usually of the outdoor 
oil-immersed type, but the higher operating temperatures 
now permissible with insulants such as silicones has 
brought dry-core transformers to the fore. Their effici- 
encies are comparable with the oil-cooled types and 
although on balance there is no reduction in dimensions, 
the saving in weight is probably of the order of 20 per 
cent. Although a dry-core transformer of a few hundred 
kVA capacity costs more than an oil-cooled unit of similar 
size, the extra expenditure may be cancelled out by a 
reduction in the building costs as the necessity to guard 
against the oil fire hazard does not arise. The dry-core 
transformer (see Fig. 1) requires no maintenance apart 
from the infrequent removal of dust. 

A system of main distribution which may become 
popular in the future consists of a number of dry-core 
transformers installed at suitable load centres and fed 
from an h.v. ring main. In many instances the trans- 
formers could be mounted at high level, thus saving floor 
space, and an overhead feeder would be particularly suit- 
able for such a layout. A simple form of ring main unit 
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Fig. 2.— Medium-voltage air- 

break switchgear, showing one 

of the 1,600 A circuit-breakers 

in the isolated position but not 

fully racked out (English Elec- 
tric Co., Ltd.) 


would provide isolation for the transformers, each of 
which would feed a section switchboard, a run of busbars 
or an individual load, the m.v. connection from the trans- 
former being quite short. The relatively low trans- 
mission losses would make for efficiency and under 
suitable conditions the scheme should compare more than 
favourably with a layout comprising heavy m.v. feeders 
radiating from a single substation to several distribution 
centres. 


M.V. Main Control and Distribution 


Although in the past oil circuit-breakers were used 
almost exclusively for m.v. main control, a departure has 
been made in recent years with the introduction of air- 
break equipment which appears to be increasingly used. 
Switchboards incorporating this design of circuit-breaker 
are usually of the cubicle type, arranged either in single 
or tier formation and ratings up to 35 MVA are customary 
(Fig. 2). The practice of backing up circuit-breakers 
with h.r.c. fuses to increase the rupturing capacity is now 
common and probably will be extended in the future. 
For the control of medium loads, the gear most favoured 
at present for inclusion in the section boards is the fuse- 
switch and although the well-known advantages of h.r.c. 
fuses need not be elaborated here, it is worth noting that 
they provide non-deteriorating fuse protection with a 
clear indication when a fuse has blown. It is to be 
expected that increasing use will be made of this method 
of control. 

The main feeders may take several forms, multi-core 
cables and solid bars being used most. Paper-insulated 
cable with copper conductors was for many years the 
accepted form of cable, but departures have been made 
by the introduction of an aluminium sheath instead of 
lead and more recently by the adoption to a considerable 
extent of aluminium conductors instead of copper. A 
factor in favour of aluminium cables is reduced weight, 
and the inherent mechanical strength of the aluminium 
sheath usually provides sufficient protection without 
recourse to armouring. Although the reduced current- 
carrying capacity of aluminium as compared with copper 
necessitates larger conductors to deal with a specific load, 
there is usually a saving in capital cost. In the past, the 
use of aluminium cables has been restricted because of 
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the special nature of the jointing, but rapid advances 
have been made during recent years in this technique 
and now it is to be expected that more general use will 
be made of aluminium. 

The use of electricity as a medium for heat treatment 
and furnaces has brought about a demand for conductors 
capable of carrying very heavy currents. Busbars are 
generally used, either of copper or aluminium. When 
such loads have to be catered for provision should be 
made in the factory layou* for suitable runs in order to 
simplify installation. 

Sub-mains can be of the types referred to under main 
feeders, but several other systems are available. Par- 
ticular reference should be made to the increasing use 
of mineral-insulated copper-sheathed cables and other 
insulation developments, particularly p.v.c. and polythene. 
Condensation in steel conduits has b-ought into favour 
the use of p.v.c.-insulated cables in lieu of v.r.i., particu- 
larly in situations of high humidity. In fact, it was not 
until p.v.c.-insulated cable became available that conduit 
installations were favoured for tropical countries. The 
popularity of p.v.c. as sheathing for cables of all types is 
rapidly increasing; its protective qualities, both in the 
mechanical and chemical fields, are considerable. It is 
equally suitable for the protection of steel conduit, metal 
enclosures and supporting ironwork and it is certain to 
be used to an increasing extent in the future. 

As an alternative to final sub-circuit distribution from 
fuseboards, several tap-off systems are available, including 
paper-insulated cables with fused units, busbars with 
plug-in fuse units, and insulated cables in trunking with 
fused points. It may be stated that at present there is a 
definite trend towards the use of busbar tee-off systems 
(Fig. 3). 

There is a trend towards the increasing use of sheet 
metal for distribution fuseboards instead of cast iron, 
the enclosures being dust-tight or damp-proof according 
to site requirements. ‘It is thought that, for an increasing 
number of applications, the conventional metal casing for 
switch- and fuse-gear will give place to enclosures formed 
of one or another of the several plastic compositions 
available. This will apply particularly in corrosive 
atmospheres, as in chemical factories, and in situations 
where the use of all-insulated gear is desirable. Distri- 
bution boards made up from miniature air-break circuit- 
breakers, in lieu of fuses, are in use to a limited extent, 
but do not appear to be so popular in this country as 
they are overseas. As developments in design take place, 
with consequent improvement in effic:~ncy and reliability, 
the employment of the miniature circui: breaker will tend 
to increase. 


Sub-Circuit Layouts 

The adoption of the principle of unit drive for machines 
has called for a revision of distribution practice as it is 
now necessary to provide circuit wiring to a far greater 
number of motors than was the case when drives were 
mainly from lineshafts. Frequently in designing the 
factory layout, machines are installed in lanes or extended 
groups and in such situations the busbar system-of distri- 
bution is being increasingly used. It is available with 
bars of varying capacity and a choice of fuse ratings, 
tapping positions usually being provided at 2ft centres. 
It provides a high degree of flexibility which is desirable 
when rearrangements of production equipment are 
required. The busbar system in ring main formation 
can prove very economical, as all final sub-circuits are 
fed from fused outlets in the trunking. 

Whereas in the past a soldered joint was the method 
universally employed, compression or crimped connec- 
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tions are now extensively used for the lower range of 
cable sizes; this particularly applies to lugs and tags for 
small cable terminations. Much interest is also being 
shown in the use of epoxy rcsins as alternatives to 
bitumen compound for sealing cable joints. The joint 
is enclosed in a plastic casing or mould into which the 
cold-setting resin mixture is poured; the resultant 
“ casting ” is extremely hard and, as it is transparent, the 
actual joints in the conductors can be inspected at any 
time (Fig. 4). Additional mechanical protection is not 
usually necessary. As an alternative, the pressure method 
may be used in which the epoxy resin is injected after 
the joint has been dressed with suitable tapes. 


Motor Control Gear 


Since the choice of control gear is primarily governed 
by the type of motor to be used, reference may be made 
to the increasing adoption of squirrel-cage motors in place 
of slip-ring machines. The totally enclosed fan cooled 
enclosure is tending to become standard on account of 
its reliability and low maintenance costs. 

Where automatic control is not required, and this 
applies mainly to constant speed drives, the air-break 
contactor starter, push-button operated, has superseded 
to a large extent, hand-operated control gear. It is avail- 
able in various forms and is particularly suitable for the 
direct-on starting of squirrel-cage motors, a system of 
control which is on the increase. Its adoption in the past 
for the larger power outputs has been restricted owing 
to the limited capacity of supply networks, but this phase 
is passing. Fusegear and cabling must be rated to suit 
relatively high starting currents and although these can 
be reduced by using double-cage rotors, this practice 





Fig. 3.— Overhead run of heavy copper bar feeders in sheet steel 
enclosure, with isolator controlling secondary distribution by busbar 
trunking with plug-in facilities (Ottermi!! Switchgear, Ltd.) 





Fig. 4.—Epoxy resin straight-through joint produced by Siemens- 

Schuckertwerke. The pouring mould has been removed and the 

individual cores of the control cable can be clearly seen em- 
ded in the resin ‘ casting” 
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should be adopted only when the characteristics of a 
double-cage machine are suited to the application. 
Direct-on starting is ideal for drives such as constant 
speed fans and centrifugal pumps but, as direct switching 
is unsuitable for motors starting against heavy loads, the 
more general use of clutches and fluid flywheels in drives 
is to be expected. 

The demand for automatic equipment has increased 
steadily, particularly where sequence operations are con- 
cerned. The accurate speed control required can be 
provided by the closed loop and other systems. For the 
control panels, which may be either local or remote, a 
wide choice of components is now available, particularly 
as regards amplifiers. For efficient operation and main- 
tenance the cabling of multi-control circuits must be 
systematically laid out; harness wiring enclosed in trunk- 
ing is well suited to the requirements and no doubt will 
be used to an increasing extent in future (Fig. 5). 


Space Heating 

Although the use of radiant type heaters and off-peak 
heat-storage units is increasing, marked developments 
may be looked for in the floor heating field. The 
practice of solidly burying m.i.c.c. cable is well known 
and there are now rewirable systems in which the heating 
conductors are drawn into conduits, either metallic, 
plastic or formed in situ. Zonal control is usually 
employed, the positions for the thermostats being selected 
accordingly, but the tendency is to supplement these 
by installing additional thermostats fixed in external 
positions. These provide compensation for frost or 
sudden variation in the extcrnal temperature and the 
increased efficiency reduces running costs. 


Industrial Heating 


The loads to be catered for in future under the general 
heading of industrial heating will undoubtedly increase 
rapidly. In the field of process heating, the range is 
scarcely limited and individual applications may have 
ratings from a few hundred watts to several hundred kW. 
Air heaters, furnaces, die-block heaters and ovens are 
among the items of equipment included in the heavy 
loading category, but the combined loads of the lighter 
range of heat treatment equipment may have an appreci- 
able effect on the maximum demand of the system. 

High-frequency heating is now being applied to an 
increasing variety of processes and infra-red treatment 
shows a similar trend. In future, therefore, the industrial 
heating load is likely to account for a considerable pro- 
portion of the total power requirements and will call for 
particular attention when distribution layouts are being 
designed. 


Lighting Installations 

There is an increasing awareness among industrialists 
of the value of good lighting in factories which un- 
doubtedly improves efficiency as well as providing better 
working conditions. The advance in the technology of 
lighting has been most marked and to-day there is a wide 
variety of fittings and lamps designed to meet the lighting 
needs of all types of factories, most of which require 
individual treatment according to the varied processes 
involved. 

Blended light systems are receiving more attention than 
hitherto, but most noticeable is, probably, the increased 
popularity of the tubular fluorescent lamp mounted on 
continuous trunking which provides not only wiring 
facilities for the lighting services, but will also accommo- 
date wiring for other essential services including small 
power, telephones, clocks and signals. Research into 
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new forms of lighting sources continues steadily and the 
colour-corrected high-pressure mercury discharge lamp 
will probably have an increasing application in the future. 

Owing to their very long life, upwards of 15,000 hours, 
renewals of cold cathode lamps are infrequent and the 
labour costs are thus considerably reduced, especially in 
difficult situations. Where factories are operated on a 
24-hour day basis, this form of lighting is likely to find 
greater use in the future. . 

Group control of factory lights is becoming customary, 
contactors usually being employed to control either 
complete distribution fuseboards or individual circuits. 
Push-button operation has been customary in the past, 
but now the trend is towards the automatic control of the 
level of illumination by the use of photocells. 


Power Factor Correction 


To operate an electric power installation efficiently 
under modern tariff conditions, it is essential that the 
power factor be maintained at a high figure and it is now 
customary to. provide for power factor correction equip- 
ment when designing the layout. A common practice is 
to provide individual capacitors for motors of, say, 10 h.p. 
upwards, all other low p.f. loads being dealt with in 
groups by suitably rated capacitors connected to the bus- 
bars of distribution boards. The tendency with group 
control is towards automatic selective switching with relay 
operated contactors, since the amount of correction is 
then proportional to the actual load and leading p.f. con- 
ditions are avoided. A high degree of efficiency can be 
obtained with this system, but the extent to which the 
general loads are sub-divided into groups, large or small, 
for individual correction must obviously be governed by 
questions of economics. 

Modern industrial processes require the use of direct 
current to an increasing extent and frequently provision 
has to be made for dealing with loads of considerable 
magnitude. Although motor-generators and rotary con- 
vertors have definite applications, d.c. supplies are mainly 
obtained from power rectifiers, the type most used in 
past years being the mercury arc. During the last quarter 
of a century, however, there have been rapid develop- 
ments in the field of semi-conductors, which first produced 
the selenium rectifier and, more recently, the silicon and 
germanium types; the latter are relatively new and con- 
siderable advances in design are expected. It is suggested 
that the selenium rectifier is likely to be the one most in 
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Fig. 5.—Multi-motor equipment panel, illustrating complexity of 
control wiring (Igranic Electric Co., Ltd.) 
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demand for factory applications re- 
quiring small kW output at low and 
medium voltages, but for larger loads, 
the selection of the most suitable 
equipment may be a matter of some 
difficulty, with all types of rectifiers 
competing over a fairly wide range of 
output. 


Load Control 

Two-part industrial tariffs require a 
recording of maximum demand, and it 
is necessary to establish accurately the 
value of the peak ioad and to arrange 
for that figure not to be exceeded. It 
is obviously to the advantage of the 
consumer to see that his maximum 
demand is kept as low as production requirements permit 
and to achieve this it is necessary to avoid as much as 
possible the coincidence of departmental peak loads. To 
keep the maximum demand under strict control, arrange- 
ments can be made to give indications both audible and 
visible when the situation demands attention. Modern 
costing systems in factories necessitate the accurate 
recording of current consumption in various departments 
or sections, sometimes of individual loads, and it is now 
becoming the practice to sub-meter the more important 
circuits (Fig. 6). 

Brief references have been made in this article to 
current practices and tendencies in respect of the major 





Fig. 6.—Section switchboard, each panel equipped with oil circuit-breaker, watthour 
meter, ammeter with selector switch, and earth leakage relay (Ottermill Switchgear, Ltd.) 


items of distribution and control equipment in a modern 
factory installation and to the rapid developments in 
practically all directions that have taken place during 
recent years. Since industrial competition grows steadily 
more intense, particularly in the world markets, the aim 
must be to attain the highest possible efficiency in pro- 
duction methods, and it may well be that automatic 
control, particularly electronic control, will be the pre- 
dominant factor. Flexibility and simplicity in distribution 
will be called for and this may result in the partial 
elimination of the final sub-circuit fuseboard in favour of 
fused circuitry from busbar plug-in systems, preference 
being shown for ring mains and dry-core transformers. 


Remote Control on Railways 


OPENING a discussion before the I.E.E. Measurement and 
Control Section on 16th December on modern supervisory 
control techniques on electrified railways, Mr. W. J. Webb 
stated that in all new schemes, switchgear and converting 
equipment were controlled and indications were given at a 
central point, a number of operations including signalling 
being carried out over the same pilots. The equipment 
tended progressively to be adapted from Post Office practice. 
The largest control station had about 20 substations and 
attendant track-paralleling switchgear positions. Many of 
the electro-magnetic items might be displaced by transistors 
with great saving of space and weight and with increased 
reliability due to fewer moving parts. Train control itself 
might eventually become electronic. 

Mr. L. A. M. Ginger, who followed, referred to the two 
foremost considerations as reliability and speed of operation. 
The first cost and maintenance of the more reliable direct- 
pilot and code-impulsing systems balanced for control dis- 
tances up to one mile, but for greater distances the cost of 
cabling made a coding system necessary. Divided opinions 
existed on the merits of plug-in and fixed relays. Reliability 
of switchgear and converting plant had improved over the 
years to a much greater degree than that of control 
equipments. 

Mr. G. J. Barton said that experience had shown that 
the figure of 20 substations and attendant track-paralleling 
switchgear locations could be exceeded considerably as a 
control unit in the case of a 660/750 V d.c. system. Based 
on Southern Region experience about 700 remotely con- 
trolled switches would seem to be a reasonable maximum 
number for one operator and one assistant, bearing in mind 
that these men were also responsible for giving instructions 
by telephone for the operation of up to 1,000 isolating 
switches on the track. He agreed that the common diagram 
system was not entirely suitable for the control of a large 
and busy railway network, and that control by means of 
keys on the system diagram was preferable. He pleaded 
for a fundamentally simple circuit in preference to a 
multiplicity of guard circuits, while admitting that the 


complicated nature of some apparatus was no doubt largely 
due to requests from railway engineers for additional 
facilities. As to maintenance, he thought that for a fairly 
complex system jack-in groups were to be preferred to 
individual plug-in re’ays, although some trouble had been 
experienced with jack contacts. 

Mr. A. Redman said that a disadvantage of direct wire 
control was that the possibility of false operation was not 
entirely absent. 

Mr. C. J. O. Garrard complained of lack of development 
in the basic arrangements for controlling substations in the 
last 20-30 years. Control room operations were divided into 
the routine, for which he would have thought automatic 
programming similar to what was now used in several 
branches of industry would have been suitable, and 
emergencies, where again accuracy was essential and speed 
even more so. In these cases information had to be 
obtained and then an operation which followed logically 
from it had to be carried out. It seemed to him, therefore, 
that “ logic machines ”—-computers—would be the answer. 

Mr. A. Isaacs, speaking as an electronic engineer, was 
surprised that railways were still relying on mechanical 
devices. He suggested that electronic and automatic devices 
could guard against fog and crashes. 

Mr. Tyler said railway engineers had a considerable 
number of letters suggesting radar or radio for trains. He 
pointed out that both were impracticable. The present 
system could cope, en the London Underground, with 
trains at 90 second intervals. How could a “ travelling” 
system be devised which would cope with gradients and 
such factors ? 

Replying, Mr. Webb agreed that in determining the 
maximum size of a control station the type of system had 
to be considered. He had not suggested that maintenance 
staff should be based on the control room itself; in fact it 
was easier to have a number of substations from which 
maintenance staff could be dispatched. In his reply, Mr. 
Ginger said programming could not be achieved. Normally 
operations were individual to the circumstances which arose. 
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Electric Floor Heating Practice 


4. ECONOMIC AND BASIC DESIGN CONSIDERATIONS 


By R. D. JACKSON* 


This is the fourth in a series of five articles dealing comprehensively with 
the design of electric floor heating systems. This week the author 
discusses in particular the comparative costs and heat loss calculations 


SUFFICIENT electric floor heating systems have been 
in operation for long enough to establish that consumption 
over a seven-month heating season approximates to 
1,500 kWh for every kilowatt of heat losses. The figure 
varies slightly for different parts of the country, and 
bears relation to local external temperatures, as might be 
expected. 

The consumption rate can be estimated on a degree day 
basis, as shown in the example below :— 

Calculated average temperature rise: 35 deg F (38 
deg F in Scotland). 

Calculated heating load: X kW. 

Duration of intake: 15 hours. 


London: 3,600 degree days x ars x 15 hours 
=1,543X kWh/kW. 
Exeter: 3,000 degree days x = ~ X 15 hours 


=1,329X kWh/kW. 


Edinburgh: 3,850 degree days x ae x 15 hours 
=1,520X kWh/kW. 


X kW 


Manchester: 3,400 degree days < x 15 hours 


=1,456X kWh/kW. 

With some systems the calculated and installed loads 
might be similar. 

Consumptions for first heating seasons are nearly 
always higher for all types of heating systems, because 
““U ” values, on which heat losses are based, are affected 
by the moisture content of the materials used in con- 
structing walls, roofs, etc. Unfortunately, the above 
method of calculation checks reasonably with recorded 
consumptions only where there is a midday boost. A 
shorter intake period, where proved satisfactory, does not 
appear to materially affect consumption. 

Unexpectedly high consumptions of a persistent nature 
should not cause concern as long as the requisite comfort 
levels are maintained. If a building requires more elec- 
tricity or fuel of any kind than anticipated, it is because 
the higher rate is necessary to maintain comfort, and fuel 
costs will be above estimate whatever type of heating 
system is employed. It is assumed here that the floor 
heating svstem is adopted in the first place on the basis 
of a heating load comparable with that for a conventional 
system, and that the comfort level is maintained. 

A seven-month heating season has 5,040 hours. 
Permissible intake over the same period, including a 


* Technical Director, Tyrad Electric, Ltd. 


midday boost and allowing for week-ends, is 3,450 hours 
(Christmas holidays have been ignored for this purpose). 
The consumption rate averages 1,500 kWh/kW, although 
with floor heating the comfort level maintained hardly 
varies throughout the heating season. Thus, on a 
theoretical basis, consumption should be nearer 5,040 
hours’ heating requirements, i.e., degree days would be 
applied for 24 hours per day in the above calculation. 
This is another aspect where theory does not coincide with 
known results. 

The foregoing applies in the case of installations con- 
trolled by room thermostats only. Information in respect 
of installations where external controllers have been used 
is difficult to assess and figures obtained in respect of one 
installation might not be a reliable guide for another. 
A reduction of the order of 10 per cent was hoped for 
when controllers of this type were first introduced. 


Strata Heating 


The difference between strata heating and floor 
heating as referred to hitherto, is that with the former 
a floor surface temperature is maintained without regard 
for the resulting internal temperature. As has been 
explained, floor heating in general maintains an internal 
temperature without regard to floor temperatures, pro- 
vided they are within the set limit. 

Strata heating is a method of floor heating which can 
be applied with advantage in large, lofty buildings of poor 
thermal construction, suck as aircraft hangars, where the 
heat losses taken out on a conventional oasis would result 
in too high capital and running costs. As the name 
suggests, strata heating has the object of providing warmth 
immediately above the floor where people are working, 
i.e., in the occupied strata, and such a system requires of 
the designer a different line of approach. If a floor surface 
temperature is to be maintained, then the space tempera- 
ture will vary according to the external temperature. 
Normally the floor is designed to operate at a level between 
75 deg F and 80 deg F, warmer than with ordinary floor 
heating, when the outside temperature is, say, 30 deg F. 

Supposing a floor is to be controlled to 80 deg F with 
strata heating. The designer requires to know :— 

(a) The required heat input, which has two com- 


ae. 1 tae upwards. 


ii. Loss downwards. 
(b) The resulting space temperature, bearing in mind 
that this is determined by (a) i above. 
These unknowns can be found with sufficient accuracy 
using a simple formula relating— 


(1) The maximum temperature difference between the 
floor and the external basis. 
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(2) The coefficient of transmission of the floor heating 
system. 

(3) The rate of heat loss of the building per square foot 
of floor per degree Fahrenheit difference between internal 
and external temperatures. 

Thus, if (1) is 50 deg F, (2) is 2 B.Th.U./hour/sq ft/ 
deg F, and (3) is 4 B.Th.U./hour/sq ft/deg F, then— 

50 deg F X 4/6 is the difference between floor and 

space temperatures = 33-3 deg F and, 


50 deg F X 2/6 is the difference between space and 
external temperatures = 16-6 deg F. 


The transmission rate per square foot of floor would 
then be 33-3 X 2, and the heat loss of the space would be 
16-6 X 4, i.e., both would be 66-6 B.Th.U./hr. The 
space temperature would be 46-6 deg F with outside 
30 deg F and 80 deg F on the floor surface. 

If the allowance for downward loss is added to the rate 
of transmission, the heat input is known and a margin 
should be added for safety since the coefficient of trans- 
mission is not constant and if evaluated for all temperature 
differences could be drawn as a curve. The calculated 
space temperature is an average for the whole space. 

The question of off-peak operation for such installations 
requires careful consideration, for the temperature 
difference between the floor and the space may be con- 
siderable, and therefore thermal storage capacity will be 
exhausted more rapidly. Preferably there should be an 
overnight intake, terminating at 8 a.m., and a midday 
boost of 3 to 4 hours. 

Floor thermostats are used with this type of installation 
to control the floor to the prescribed temperature level, 
but to prevent unnecessarily high internal temperatures 
being built up on milder days, air thermostats should be 
used in series with the floor thermostats and be set at 
some optimum temperature, say 50-55 deg F. Electricity 
consumption is difficult to assess, because the internal 
temperature will vary with the external temperature. At 
present it is usual to use a degree-day basis of calculation 
assuming at the same time a mean internal temperature. 


Supplementary Heating 


Where total heating requirements cannot be provided 
by floor heating alone, and it is necessary to use supple- 
mentary heating equipment, it is preferable to use the 
free-standing type of thermal storage space heater since 
this also operates with a restricted intake. 

With both floor heating and storage heaters switched on 
during the night, the desired internal temperature is built 
up prior to final cut-off, and as far as the floor heating is 
concerned, the floor surface temperature is built up to’ its 
maximum of 75 deg F and the rate of transmission is 
obtained against internal temperature, say 65 deg F, this 
rate of transmission, coupled with the output of the 
storage heaters, being commensurate with calculations. 

If supplementary heating takes the form of direct con- 
vectors, switched on during occupied periods only, then 
during the night when the floor heating is switched on, 
the internal temperature may reach only 55-60 deg F 
against the outdoor design condition. In such an event, 
the floor surface temperature may reach only 65-70 deg F. 
When supplementary heating is brought into operation 
during the day, and the internal temperature is built up 
to 65 deg F, heat transmission from the floor will be 
reduced, and may be entirely eliminated. There could, 
in consequence, be a greater demand for supplementary 
heating since this equipment will not be backed up by 
output from the floor. 

If direct electric heaters are to be used to supplement 
floor heating, the floor heating system should be designed 
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similarly to strata heating, in so far as the heating load 
installed should be based on providing a floor surface 
temperature of 75 deg F against some predetermined 
temperature to which the rooms may be expected to fall 
during the night when the outside design temperature is 
prevailing. With this method, the requisite differential 
in temperature between floor and space is achieved. 

It may be necessary to combine electric floor warming 
with plenum. In this case the air introduced into the 
space must stand at a temperature not less than the environ 
temperature against which the floor heating system has 
been designed. For example, if the floor heating trans- 
mission rate is based against an internal 65 deg F, then 
the inlet air must be at a minimum of 65 deg F if an 
excessive call-off of heat from the floor is to be avoided. 


Comparative Capital and Running Costs 

If comparisons are to be made between systems of any 
type, the proposed systems must first be comparabie in 
scope and duty. It is not enough, when comparing the 
duties of the respective systems, to take the floor heating 
load as proposed, and use it as a basis for arriving at a 
provisional cost for, say, a hot water radiator system. A 
system of the latter type is based on convection, and 
adjustment in heating load is required to allow for normal 
air change rate and distribution losses through pipelines. 

Referring to capital costs, all the items of work to be 
carried out by other trades must be included in the cost 
schedule, and obviously electric floor heating scores on 
account of the elimination of the boiler house, etc. There 
are two basically different methods of applying electric 
floor heating. The first is usually termed “ withdrawable ” 
since the heating elements are housed in tubes and can 
be replaced if a failure occurs whilst the second method 


TABLE IV.—TYPICAL COMPARATIVE INSTALLATION COST 
SCHEDULE 











item Floor Alternative 
No. | Description Warming Method 
| 
i Value of sub-contract 
2 Boilerhouse flue and fuel store roe 
3 Pipe ducts... : t ss as | 
4 | Paintin a ; i ja 
5 | Fixing for pipe brackets, etc. ; 
6 Enclosures for rads., warm air cabinets,etc. 
7 Approach road for fuel-carrying vehicles 
8 | Finishing round floor trunking and filling 
covers wl 
9 | Cost of smoke abatement appliances 
10 Fixing grounds : 
Sona 











TABLE V.—TYPICAL COMPARATIVE ANNUAL RUNNING COST 
SCHEDULE 





item Floor | Alternative 
No. — Description Warming Method 











H Cost of fuel consumed for heating purposes 
2 Cost of fuel consumed by auxiliary appli- 
| _ ances (on-peak) . 

3 Proportion of wages paid to boilerhouse 
attendant ... ‘ 

a Insurance , : ‘ 

5 Annual maintenance, repair and replace- 
ment ; ‘ 

6 Building maintenance (the average annus! 
cost of redecoration will vary with differ- 
ent methods of space heating) 

7 Interest and repayment on building finance 

8 Annual charge to sinking fund to provide 
for reinstatement of the system at the 
end of its normal working life 

9 Charges to local rates and taxes, etc., on 
the area occupied by boilerhouse, fuel 
store, etc. 
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is inaccessible since the elements are embedded solidly 
in the floor screed. 

There are variations on each of these methods and 
several different types of element are employed. However, 
these differences do not affect operational efficiency. Heat 
output and electricity consumption will be the same 
whatever the system for a given building construction and 
the adoption of one method or another will be based on 
capital cost and consideration of advantages as they might 
affect the particular project. 

Table IV shows a typical schedule of items to be taken 
into account in a comparison of capital costs. Net fuel 
cost is only one of the items which go to make up a total 
annual running cost, and where conventional systems are 
concerned ‘there may be fuel consumption by auxiliary 
appliances, such as pumps, fans, etc., requiring to be taken 





ELECTRICAL REVIEW 2 JANUARY 1959 


A properly designed electric floor warming system 
should be based on plans, elevations and sections of the 
proposed building drawn‘up by the architect and detailed 
information concerning the wall and roof construction. 
If possible, overall “U ” values should be agreed before 
calculations are commenced. This is most important 
where alternative methods or alternative types of electric 
floor warming are being considered, otherwise true com- 

parisons cannot be made. Electricity supply voltage 
should be confirmed. 


Heat Loss Calculations 


Empirical formule are useful for quick assessments of 
load and cost but may lead to serious errors if relied upon 
for actual design. The conventional method of calculation, 
whilst somewhat tedious and perhaps not cognisant of the 












































into account at on-peak rates. d characteristics of low temperature radiant heating, never- in 
Table V shows a typical schedule of annual running theless offers the most accurate means of ante at vol 
cost. Sometimes the employment of electric floor heating heating requirements. The rate of heat loss of a room top 
results in a tariff favourably affecting the cost of electricity jg dependent on size, construction and orientation. Thus, up\ 
for other services. In such cases the cost of running these rooms of a similar size may vary in requirements because Fig 
other electrical services at the different tariffs should be their structure is different or because they are more I 
applied to the schedule. exposed. val 
ding Referring again to Rooms A and B in Fig. 8, the overall — 
Type of Ball ls “U” values used to ascertain the mean temperatures of of | 
_ The purpose of the proposed building should be con- the unheated surfaces in Table I were: . 
sidered at the outset. Electric floor warming is most Ganiés eulls ba hea 
suitable for buildings occupied the whole of the working MOO et 10 per 
day throughout the heating season. Buildings used Ceiling PTELT TICLE he Th 
intermittently or at week-ends only, such as churches, are ————_ ‘a ten 
generally unsuitable on economic grounds and in any aah ima ta of 
case it will often be found that direct electric heating can 4x 10 ] 
be used in such buildings during off-peak periods. 35 sur 
Buildings occupied continuously such as hospitals, fire Table VI shows heat losses taken out for rooms A and 58 
stations, etc., offer the possibility of the keenest competition __ B as part of a single-storey building, while Table VII shows of 
with conventional methods. the same two rooms taken as part of an intermediate floor Fig 
HEAT LOSS CALCULATION SHEET a 
OUTSIDE TEMPERATURE ..000000.0.0.0...csccscssesssseeeenenen | LL ATR T EM Ere ae es 3 
a Air | Windows and Doors | Walls Roof Glass Roof 
"l Dimensions | Vol. “U” |B.Th.U./h/"F | Dimension Area “U"/B.Th.U./h/"F| Dimensions Area |“U” |8-Th.U./h/"F| Dimensions|Ares|“U" | B.Th.U./h/°F Di “u" | 
jew} | sq ft | sq ted safe) | & 
TABLE Vi | & ale 
“a” | 25°x20'x 10° | 5,000; 02) 100 wx7r | wo} t| wo \sxw-c) wo l2) x = "7 2 
25x10 (250 | | 2B 
| =~ | 
“| 25°x20'x 10° | 5,000 | -02 100 30x 7” 210 | 1 | 210 | es'x10—-G| 440 | | 88 25° 2 
| Sxl” | SO | “il 6 
| | 94 | i] 
| | 
TABLE Vii | | 
“a”| 25'x20°x 10° | 5,000 | 02 100 20° 7” | wo} 1 | 140 wxi—G| 10 | 2 | 2 bos 
|25°% 10 | “rn | 28 
| } | | 50 
“B"| 25°x20'x 10’ | 5,000 | 02 100 3x7’ 210 | «WI 210 65’x 10° —G | 440 2 88 | 
} } Sxto =| «SO | “ft | 6 
| 7 
TABLE Vill | 
“a™| 25°x20°x 10" | 5,000 | -02 | 100 20’ x7’ 40 | 1 | 1400 | 25x 10—-G| Ho | 2 n 25’ mp0 2 
(2s'x1 | «250 | “i 28 
| | 50 
“B"| 25°x20’x 10’ 5,000 | -02 100 3x7 | 20 | I 210 | 65"x 1—G| 440 | 2 88 25/205 2 
| 5’x 10° 50 “ul 6 
94 
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Hon, 
tee in a multi-storey block whilst they are again used in Table practice of assuming mean space temperatures and con- 
ale VIII to illustrate the adjustment in load necessary for a fining the calculation of mean temperatures to special 
J top floor to achieve the transmission rate required in the cases only, appears to be justified. 


— upward direction with the floor construction shown in The heating loads calculated in Tables VI to VIII are 
ate Fig. 7. minimum. Higher loads can be installed though if these 
name It will be noted that although the wall and roof “U” allow a potential upward transmission of more than 

values are comparatively good, supplementary heating is 12 watts per square foot, floor thermostats should be 
_ required in room B when single-storey or the end room fitted to prevent damage to floor finishes and heating 
sof in a top floor. The examples allow a transmission rate elements. Loads calculated for supplementary heating 
: of 26 B.Th.U.s per square foot of floor area for floor might require to be modified to allow for the peculiarities 

heating, leaving a balance of approximately 10 B.Th.U.s__ of the type of appliance. 

per square foot to be provided by supplementary heating. 

This transmission rate is based on the assumed mean System Layout 

temperature of 62 deg F for the rooms, i.e. a difference When calculations are complete and a schedule of 

of 13 deg F with the floor at its maximum of 75 deg F. heating loads has been drawn up, it is necessary to study 

Referring to the mean temperatures of the unheated the building drawings to decide the most economical 

surfaces calculated in Table I, these being 60 deg F and method of laying out the system although it should be 
and 58 deg F for rooms A and B respectively, transmissions borne in mind that the cheapest heating layout is not 
OWS of 27 and 28 B.Th.U.s per square foot are indicated in necessarily the cheapest system overall when wiring and 
floor Fig. 9. Since supplementary heating has to be used in distribution costs have been added. 


any case and the designer will be restricted in choice to For larger buildings it is best to divide the plan into 
standard ratings in excess of calculated requirements, the a number of areas of distribution, determining if possible 







































































Roof Floor Net Transmission 
= - Total °F Total I Gross (Gross t Remarks 
‘a : “U”" |B. Th.U./h/F | B.Th.U./h/°F | Rise | B.Th.U./h eee > — praasadd \i sans B.Th.U./h) kw pone saitaied lade Ww/sF 
sq 
| | | | | | 
| | | | 
| 96% 2/ 100 | 390 35 | 13,650 | 25’x20 | 500| °3 150 35} 5,250 | 18,900 | 5°53 2-73 273 
a? | | — 
25’x mee | 2 | 100 504 35 17,640 25’ x 20 500 4 200 35 7,000 24,640 | 7°22 3°53 35°3 26 B.Th.U./sq ft from) 
20,000 | 5°85 | Floor | Floor. Remainder 
| | — | } Supplementary 
| | 4,640 | 1-47 | Supplementary 
i | | | 
| | | | } | 
290 35 | 10,150  25’x20 | 500 | 10,150 | 298 | 2-03 20°3 | 
| | pe&ac 
404 35 14,140 25’ x 20’ 500 14,140 | 415 | 2°83 28°3 
| | __ 
| 
| } 
| | / | 
ae 2 100 390 | 35 | 13,650 | 25x20 | S00 (Efficiency | | 17,700 | 5:14 | 2-73 273 
| —— 
77 
| | j | 
25" ap 2 100 504 35 17,640  — x 20’ 500 (igeoy | 3°53 35°3 6 hg a ay 
| I 7 | oor, emainder 
- -) | 26B.Th.U./safe x 77 x $00 ow 
} = 16,900 495 Floor 
| —- 
17,640 — 26 x 500 B.Th.U. 
| = 17,640 — 13,000 
| } | | = 4,640 B.Th U. Supplementary 
| | 1-47 | 
| i | | ss l | 
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the positions of local distribution gear and risers. Then 
there are two methods of treatment, the first being to treat 
each room individually for heating surface and control, 
whilst the second groups rooms of similar characteristic 
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CONNECTING ENDS OF 


Fig. 22.— 
Zoned 
treatment 


and treats them as a zone. With both methods, end rooms 
are normally treated independently because of their greater 
exposure. Figs. 21 and 22 show both these methods of 
treatment for a rewirable system. 





GAS-FILLED CABLE SYSTEM 


THE discussion on the paper “The Design and Per- 
formance of the Gas-Filled Cable System,” which was read 
before the Supply Section of the Institution of Electrical 
Engineers on 17th December and was summarised in our 
last issue, was opened by Mr. F. J. Lane (Preece, Cardew 
& Rider). He said that, while at the early stages gas-filled 
cable design providing for the impregnation of a paper 
before application was regarded with some scepticism as a 
working proposition, a very satisfactory working design had 
been produced which had competed effectively with other 
designs of cable. In view of the pressure nowadays to keep 
down the cost of high voltage cables, he would have liked 
information as to whether the modifications reviewed had 
reduced effective cost. 

Mr. C. C. Barnes (Central Electricity Generating Board) 
remarked that, however well planned, type-approval tests 
did not provide a complete substitute for successful service 
experience and for buried cable systems at 132 kV. There 
should be a “field trial” basis for stresses above about 
100 kV/cm. 

Mr. L. H. Welch (London Electricity Board) hoped that 
these new cables would have at least fifty years’ life. He 
asked what precautions were taken to ensure this. 

Mr. P. M. Hollingsworth (British Insulated Callender’s 
Cables) said that the performance of gas-filled cable would 
be watched with interest, particularly that of the higher 
voltage cables. It would seem that impulse strength would 
be one of the chief criteria in design.. He asked whether 
impregnated paper was an economic rather than a technical 
necessity and recommended the use of aluminium sheathing 
as itsolved many complications in regard to reinforcement. 

Dr. A. N. Arman (Pirelli) said he had always felt the type 
of cable described to be one of the most satisfactory designs 
put forward. The additions to the cable were known and 
did not alter and there was no migration of compound 
provided the temperature limits of the design were observed. 

Mr. A. Haddock (Yorkshire Electricity Board) said he was 
not convinced that the cables now being installed would 
give fifty years’ service. He thought the authors should 
consider carefully what could be done to improve the 
reinforcement to the lead sheath and to protect the reinforce- 
ment. The life of cable depended largely on the life of 
the serving. 

Monsieur Tellier (Electricité de France) said that although 
gas-filled cable had not been used yet on the French system, 
its merits were recognised, particularly as a result of the 
cross-Channel test programme which resulted in its selection 
for the a.c. link. He drew attention to the merits of air- 
conditioning in manufacture and to the use of filling 
mixtures other than nitrogen. 


Dr. F. J. Miranda (Pirelli) thought it would have been 
useful if the authors had given data on design stresses in 
Tables 1A and 1B and on scatter from mean values of 
impulse strengths for experiments on condensers and cable 
models. He described how the data given could be used 
to determine the probable dielectric strength of a gas-filled 
cable and outlined tests carried out by his company which 
confirmed the soundness of the 125 kV/cm, 132 kV oil-filled 
cable system. 

Mr. E. H. Ball (A.E.I.) pointed out that as compared with 
Brazier’s design stresses in 1946, radial stresses had been 
slightly increased. The maximum longitudinal stress in 
joints, though still low, had been increased from 1-5 or 2 
to 3 kV/cm. On the other hand, the maximum longitudinal 
stress in sealing ends had been reduced from 2-6 to 2 kV/cm. 

Mr. R. S. Orchard (Merz & McLellan) suggested that a 
test was required which indicated the limiting performance 
under power frequency conditions. 

Dr. B. Salvage (W. T. Henley’s) compared the informa- 
tion regarding the characteristics of the dielectric of the 
gas-filled cable with the corresponding data presented by 
Beaver and Davey in 1943. It seemed that there had been 
an appreciable increase in impulse strength but little 
information was given as to how this improvement was 
obtained. 

Mr. O. S. Johnson (W. T. Henley’s) observed that one 
of the interesting features of the paper was that it showed 
there was no need to have a large margin of a.c. strength 
over operating stress to obtain satisfactory service. 

Mr. A. M. Morgan (Enfield Cables) said manufacturers 
of cable with gas in the dielectric must face up to the fact 
that the effect of gas pressure on cable performance was 
critical. 

Mr. P. A. Raine (Johnson & Phillips) said that the 
correlation between moisture content, power factor and 
performance was very useful indeed, though he was not 
sure what was meant by moisture content of impregnated 
paper. When such weight was attached to figures, it was 
important to know precisely what they meant. 


New “Mechanicals”™” Journal 
THE Council of the Institution of Mechanical Engineers 
has decided to issue a new publication to be known as 
the Ffournal of Mechanical Engineering Science. This will 
be issued quarterly and will be available at subscription 
rates to members and non-members of the Institution. Its 
main purpose will be to provide a forum for specialised 
and scientific contributions in mechanical engineering. 
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the NEWS 


By REFLECTOR 


On Christmas Eve the B.B.C. programme “ Tonight ” 
included a series of interviews with inhabitants of a West 
Country village to which electricity has just been brought. 
It was said that 48 cottages and three farms were involved 
but if the interviewees were typical it seems as if the 
Electricity Board will have a job to secure an adequate 
return on the £15,000 which the extension cost. A 
farmer welcomed electricity merely because it would 
enable him to see his way about his farm and a housewife 
thought only of a vacuum cleaner and Christmas tree 
lights. A shopkeeper is likely to be a better customer 
for he contemplates installing deep freeze equipment. 
A parson was glad to have his church electrically lighted 
but thought that some of his parishioners would soon 
find another excuse than poor light for not attending his 
services. Only one “ anti” was interviewed. He thought 
that electricity was too expensive and “ mucked up the 
countryside,” while his wife was afraid of it, considering 
oil lamps to be much safer. 


* * * 


London is still considered by many to be the hub of 
the universe. It is strange, therefore, that there should 
be many streets in the Metropolis without the benefits 
of electricity. Without accepting the statement attributed 
by the Islington Gazette to Mr. Michael Cliffe (the new 
M.P. for Shoreditch and Finsbury) that “in Central 
London roughly about 20 per cent of existing properties 
had only gas as a means of lighting,” I can agree with 
him when. he says : — 

“Tt is a scandal that in the very heart of the Metropolis, 
where we so very often speak about a new age and where 
we talk so much of atomic power, there are houses with 
only gas installations, so that those who occupy them are 
denied the new electric gadgets that would take away 
some of the domestic drudgery.” 

There are no doubt good reasons for this in many 
cases: the houses may be scheduled for clearance, for 
instance. But it seems that the cost of installations is 
the main stumbling block. There are now no “free 
wiring ” schemes and landlords or tenants have to find 
the money at once. Mr. Cliffe’s proposed remedy is 
financial assistance through the new House Purchase and 
Housing Bill. 


* x * 


Nottingham Place, London, W.1, and neighbouring 
streets have been in the news lately. Questions have 
been asked in the House of Commons and the B.B.C. has 
put them on television. This is because these seem to be 
the most dug-up thoroughfares in London. According 
to Sir Wavell Wakefield, M.P., the London Electricity 
Board started it in 1954 an. made three subsequent lots 
of excavations. Then the North Thames Gas Board took 
over and at the time of Sir Wavell’s question the roads 
were still up. In the intervals, during 1956 and 1957, 


the Post Office came along and was active on five occasions 
in various places. The Postmaster General was asked 
what steps nis department took to secure some sort of 
co-ordination in this quarrying business. He replied 
that the existing services in the area were very complex 
and congested and it would have been impossible to carry 
out all the work simultaneously without entirely closing 
the streets. It looks as though it might have been cheaper 
to bore service tunnels in the first place and put in new 
mains and cables. 


*x * * 


I am very sorry to learn of the death of the Rev. Henry 
H. Symonds to whose activities as a protector of 
amenities I have frequently referred. He was chairman 
of the Friends of the Lake District and the North Wales 
(Hydro-Electricity) Protection Committee as well as a 
very active member of the Council for the Preservation 
of Rural England and its Welsh counterpart. Although 
I have sometimes thought that his opposition to electrical 
schemes went too far I have always appreciated his 
sincerity for his cause and have regretted that stern 
necessity has had to triumph occasionally over the natural 
beauty which he sought to preserve. 


* * * 


Objecting to the 63d per week which the latest price 
increase introduced by the Midlands Electricity Board 
will add to the average bill, a writer in the Gloucester 
Fournal angrily says that this is “ another Government- 
sponsored contribution to the inflation spiral.” I suppose 
that is one way of looking at it. 


* * * 


Eighty years ago the Electrical Review (1st January, 
1879), surveying the past twelve months, mentioned three 
outstanding developments in 1878. One of them was 
the invention of the microphone by Professor Hughes, the 
peculiar function of which was “to permit us to hear 
those minute sounds which are below the range of our 
ordinary powers of hearing.” It was noted that the 
microphone had been “ utilised in surgery by Sir Henry 
Thompson in the operation of lithotrity, and by Prof. 
Rosetti in observing the earth vibrations which shake 
Vesuvius previous to irruptions.” Next the public intro- 
duction of electric light was referred to. It was arc- 
lighting. of course, in the shape of the Jablochkoff candle 
and Lontin’s system and was seen in Paris and London 
(the Gaiety Theatre—now cleared away for the English 
Electric Co.’s new headquarters). Above all, the year 
1878 saw Edison’s “ sub-division” of the electric light 
and there was a hint of a remarkable further development 
—a lamp with an incandescent platinum-iridium filament. 
The third invention to which reference was made was 
Edison’s phonograph. 











14 


ELECTRICAL REVIEW 2 JANUARY 1959 





News of Men and Women of the Industry 


Sir Willis Jackson, D.Sc., F.R.S., 
director of research and education, 
Metropolitan-Vickers Electrical Co., 
Ltd., has accepted an invitation from 
the Ministry of Scientific Research 
and Cultural Affairs of the Govern- 
ment of Jndia to act as chairman 
of a Committee, set up by the 
President of India, to review the work 
and progress of the first of the 
technology institutes in that country, 
the Indian Institute of Technology, 
Kharagpur. The Committee includes 
Shri D. L. Deshpande, director of the 
Bihar Institute of Technology, Dr. 
Atma Ram, director of the Central 
Glass and Ceramic Research Institute, 
Professor M. Mujeeb, vice-chancellor 
of Jamia Millia Relamia, Okhla, Shri 
S. Ratnam, former Finance Secretary 
to the Government of India, and Shri 
G. N. Vaswani, assistant educational 
adviser (technical) of the Ministry, 
who will act as secretary. The 
Institute came into being in 1951 and 
the Committee is also asked to make 
recommendations in regard to its 
further development. Sir Willis 
Jackson intends to leave for India on 
8th January and will return about the 
end of the month. He will also 
participate in the Indian Science 
Congress to be held in New Delhi 
from 21st to 28th January. 


For his services in fostering Anglo- 
Swedish relations, Sir Harold 
Wernher, Bt., 
GLVO. TB. 
chairman of 
Electrolux, Ltd., 
has been awarded 
the Grand Cross 
of the Northern 
Star. The pre- 
sentation was 
made on 16th 
December by 
the Swedish 
Ambassador act- 
ing on behalf of 
the King of 
Sweden who is Grand Master of the 
Order. Sir Harold has been connected 
with the Anglo-Swedish Society for 
thirty years and has been president 
since 1937. 


At the annual dinner and dance of 
the LE.E. Southern Centre held at the 
Polygon Hotel, Southampton, on 18th 
December, the chief guest was Rear- 
Admiral J. H. Unwin, D.S.C., Admiral 
Superintendent of H.M. Dockyard at 
Portsmouth, who proposed the toast 
to the Institution and complimented 
it on the high standards that 
had been established for members 
entering the profession. Mr. S. E. 
Goodall, President of the Institution, 
responded. The toast to the guests 





Sir Harold Wernher 





was proposed by Mr. G. Bishop, 
Centre chairman. Members journeyed 
to Southampton from Portsmouth, 
Bournemouth, Weymouth, Brighton, 
Newbury and Farnborough and, from 
outside the area, London and Maiden- 
head. 


Mr. K. I. Jones, Associate I.E.E., 
has been appointed chief engineer 
of the “His 
Master’s Voice” 
and Marconi- 


phone divisions 
of the British 
Radio Corpora- 
tion, Ltd. Edu- 
cated at St. 
Christopher’s 
School,  Letch- 


worth, and the 
Northampton 
Polytechnic, Lon- 
Mr. K. 1. Jones don, E.C., Mr. 
Jones _ joined 
Murphy Radio in .1930, moving to 
A. C. Cossor, Ltd., in 1932 and 
relinquished his position as _ chief 
engineer and director of Cossor Radio 
& Television, Ltd., on 31st December 
to join the Thorn organisation. He 
is a member of the Technical Sub- 
Committee of the Television Advisory 
Committee and of the Frequency 
Advisory Committee. He also repre- 
sents the Radio Industry Council on the 
B.S.I. Telecommunication Industry 
Standards Committee and was chair- 
man of the B.R.E.M.A. Technical 
Committee from 1952 to 1954. 


Sir Stanley J. Harley, B.Sc., 
M.1I.Mech.E., M.I.Prod.E., chairman 
and managing director of the Coventry 
Gauge & Tool Co., Ltd., has been 
elected president of the Gauge and 
Tool Makers’ Association for 1959. 


In our last issue we reported a 
number of new appointments made 
by the General 
Electric Co., Ltd., 
following the 
integration of the 
Witton and Erith 
Works into a 
single engineer- 
ing group. In 
addition to the 
appointments 
already an- 
nounced, Mr. 
Ivor James, 
M.LE.E. MI. 
Mech.E., has 
been appointed general works manager 
of the Witton group of factories and 
he will be responsible for all manu- 
facturing operations. 

Mr. James served his apprenticeship 
with the British Thomson-Houston 





Mr. Ivor James 


Co., Ltd., and joined their outside 
erection staff in 1926. Two years 
later he became power station super- 
intendent of the Ludlow Jute Co., 
Calcutta. In 1940 he joined the 
G.E.C. as works engineer at Witton 
and in 1948 was appointed manager of 
all service departments at the works. 
Three years later he was promoted to 
manager of the engineering works 
concerned with rotating machinery. 

James was a member of the 
Birmingham Reconstruction Panel 
and Midland Region Fuel Efficiency 
Committee. 


Mr. W. R. Montgomery, managing 
director of the Alton Battery Co., Ltd., 
retired on 31st December after thirty- 
three years’ service with the company. 


Black & Decker, Ltd., has appointed 
Mr. A. McDonald, M.A., A.M.I1.E.E., 
M.1.Prod.E., as 
chief standards 
engineer at its 
Harmondsworth 
factory. 

Mr. McDonald 
studied engineer- 
ing at Cambridge 
and has had con- 
siderable experi- 
ence in the 
electro -mechani- 
cal field. He was 
for eighteen years 
with Hoover, 
Ltd., where he became chief engineer 
of their South Wales washing machine 
factory and subsequently was for six 
years with the Simplex Electric Co., 
Ltd., North Staffs., where, as engineer 
in charge of motor-driven appliances, 
he was directly concerned with the 
development of the “Creda” spin 
dryer. Mr. McDonald was, for a 
number of years, the British delegate 
to the C.E.E. Committee dealing with 
motor-driven appliances and was also 
on B.E.A.M.A. Committees on the 
domestic appliance side. In his new 
position with Black & Decker he will 
be responsible for standard, quality 
and development of the whole range 
of the company’s portable electric 
tools and automotive products. 


Mr. A. McDonald 


Mr. R. W. Ayers, managing director 
of Sciaky Electric Welding Machines, 
Ltd., left on rst January on a tour 
of South Africa, Australia, New 
Zealand, Ceylon and India. He will 
be visiting the company’s agents and 
will study the progress made in 
fabricating methods generally. He 
expects to return to England about 
mid-March. 

Commander P. W. Kent, RN., 
chairman of George Kent, Ltd., on 
17th December presented a farewell 
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gift to Mr. J. Horridge, works manager 
since June, 1951, who is retiring 
shortly on medical grounds. The gift 
was subscribed for by all Mr. 
Horridge’s friends in the Kent factories 
at Luton, Hitchin and Resolven, South 
Wales. Mr. Horridge has been away 
from work for some months owing to 
illness. Although he will not be 
returning to executive duties, he will 
remain available for consultation until 
his official retirement at the end of 
March. Mr. J. F. Willsher has been 
appointed general works manager. 


Lieut.-Col. A. E. Knights, retiring 
Fens Sub-Area manager of the 
Eastern Electricity Board, was unable 
to attend the recent dinner-dance of 
the Cambridge Branch of the Electrical 
Contractors’ Association at the Lion 
Hotel, Cambridge, owing to a bad fall 
in which he sustained a broken ankle. 
A farewell gift of a silver tankard was 
handed to Col. Knights’ successor, 
Mr. F. C. Orchard, to be passed on to 
Col. Knights. 


Mr. H. G. Nelson, M.I.CE., 
M.I.Mech.E., M.LE.E., managing 
director of the English Electric Co., 
Ltd., has also been appointed deputy 
chairman of the following subsidiary 
companies of the group:—D. Napier 
& Son, Ltd.; Marconi’s Wireless Tele- 
graph Co., Ltd.; Marconi Instruments, 
Ltd.; English Electric Valve Co., Ltd.; 
Vulcan Foundry, Ltd.; and Robert 
Stephenson & Hawthorns, Ltd.; and 
of the associated company, the 
Marconi International Marine Com- 
munication Co., Ltd. 


The annual general meeting and 
luncheon of the Birmingham and 
District Branch of the Electrical 
Industries Benevolent Association was 
held on 12th December at the Imperial 
Hotel, Birmingham. The meeting was 
well attended, the principal guest 
being Mr. W. S. Lewis. Others who 
attended were Messrs. H. S. Fothergill, 
F. E. C. Miller and G. H. Collins. 
The chairman elected for the coming 
year was Mr. N. C. Walker (Walker 
Bros., Ltd.), the retiring chairman 
being Mr. F. C. Barford (British 
Thomson-Houston Co., Ltd.). 


Mr. M. Taylor, A.M.I.E.E., has 
been appointed engineer-in-charge of 
the Lisnagarvey transmitting station 
neaf Belfast, Northern Ireland, of the 
B.B.C. in succession to Mr. J. P. 
McCurdy who is retiring after thirty- 
four years’ service. 

Mr. McCurdy started his career 
with the B.B.C. at Belfast in 1924. He 
joined the staff of the Lisnagarvey 
transmitting station in 1935 and 
became engineer-in-charge in 1942. 

Mr. Taylor joined the B.B.C. in 
1936 as an assistant maintenance engi- 
neer at the Westerglen transmitting 
station. After serving at a number 
of high-power transmitting stations, 
latterly as a senior maintenance engi- 
neer, he was seconded in 1948 as chief 
technical officer to the Forces Broad- 
casting Service in the Middle East 
and from 1951 he was chief engineer 


of the Colonial Broadcasting Service 
in Cyprus. He returned to the B.B.C. 
in 1953 as an assistant to the superin- 
tendent engineer, transmitters. 


The article on modern trends in 
factory layout and equipment which 
4 appears in this 
issue (page 3) is 
written by Mr. 
A. A. Clery, who 
is with Drake & 
Gorham (Con- 
tractors), Ltd. 
He joined this 
company, who 
carry out indus- 
trial contracts 
both at home 
and overseas, in 
1924 as head of 
the testing de- 
partment, having previously received 
training in mill electrification work. 
In 1947 he was elected to the board 
of directors and was also appointed 
chief engineer to the company. 


After forty years of continuous 
service with the company Mr. E. O. 
Chadwick, managing director of 
Waring, Withers & Chadwick, Ltd., 
retired on 31st December. This elec- 
trical contracting business, which was 
established in 1878, is now controlled 
by Marryat & Place, Ltd., and Mr. 
R. A. Marryat, M.I.E.E., and Mr. 
A. V. Moon, Associate I.E.E., have 
been appointed directors, and Mr. 
A. R. Wood, F.I.A.C., has been 
appointed secretary. The registered 
office of the company and its head- 
quarters have been transferred to 40, 
Hatton Garden, E.C.1, and it is the 
intention to carry on the business as 
before. Mr. E. A. Laney will con- 
tinue to serve the company as contracts 
manager. 





Mr. A. A. Clery 


Mr. Brian Gent has been appointed 
area manager of the Domestic Appli- 
ance Division of 
the English Elec- 
gic Co, iat, 
for the East Mid- 
lands area. Mr. 
Gent joined the 
company as sales 
representative in 
1950 and _ has 
worked in the 
territory covered 
by the East Mid- 
lands Electricity 
Board since that 
time. Earlier he 
had been with the Leicestershire and 
Warwickshire Electric Power Co. 
From 1941 to 1946 he served in the 
Royal Navy. Mr. Gent will be based 
on the company’s Leicester office. 


Sir Hugh Beaver has been elected 
president of the National Society for 
Clean Air. 


Mr. S. Livesley, who joined Volex 
Electrical Products, Ltd., from the 
Manchester City Architect’s Depart- 
ment three years ago as technical sales 
development officer, has now been 
appointed Midland area manager. 





Mr. B. Gent 
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The Secretary of State for Scotland 
has reappointed Mr. W. Hutton as 
deputy chairman of the South of 
Scotland Electricity Board for the 
period from 1st January, 1959, to 31st 
December, 1963. Mr. I. W. Mac- 
donald has been reappointed as a 
part-time member of the Board from 
Ist January, 1959, to 31st December, 
1961, and Mr. J. Ballantyne and Mr. 
A. Sutherland have been appointed 
part-time members for the same 
period. 


Mr. G. S. Sanders, B.Sc.(Eng.), 
A.C.G.I., A.M.I.Mech.E., has been 
appointed head of the newly formed 
Group Productivity Services Depart- 
ment of the Solartron Electronic 
Group, Ltd. 


OBITUARY 


Sir Jackson Millar, C.B.E., a member 
of the South of Scotland Electricity 
Board, died in Glasgow on 15th 
December at the age of seventy. He 
was founder and sole partner of 
Jackson Millar & Co., Glasgow, chair- 
man of Albion Motors, Ltd., a former 
chairman of ‘the Fairfield Engineering 
& Shipbuilding Co., Ltd. and a 
director of several other companies. 


Mr. W. L. Turpie, founder and 
director of Linealux, Ltd., died on 
18th December. 


Mr. John Norton Stott, formerly 
with the Metropolitan-Vickers Elec- 
trical Co., Ltd., died on Christmas Day 
at the age of seventy-seven. 


Mrs. W. Singer.—We regret to learn 
from Mr. M. W. Singer, M.Sc.(Tech.), 
M.LE.E., that his wife, Mrs. Winifred 
Beatrice Singer, died on 19th Decem- 
ber in St. George’s Hospital, London, 
after a long illness. 


WILLS 


Mr. P. B, Hall, M.1.E.E., former assistant 
managing director of Erskine Heap & Co., 
Ltd., who later formed his own agency in the 
North of England, and who died on 13th 
— last, left £17,808 gross (£17,577 
net). 

Mr, C. W, Piggott, a director of Piggott & 
Whitfield, Ltd., electrical engineers, who died 
on _ May last, left £16,898 gross (£16,742 
net). 

Mr. E. G. Sellers, managing director of 
Selex Electric Co. (Kirkby), Ltd., who died on 
= July last, left £14,163 gross (£13,803 
net). 

Mr. T. C. Gilbert, M.LE.E., formerly 
managing director of Gilflex Conduits, Ltd., 
who died on 28th June last, left £5,169 gross 
(£5,100 net). 

Mr. H. Douglas, O.B.E., for some time 
chief financial officer of the former Electricity 
Commission, who died on 14th August !ast, 
left £8,917 gross (£8,792 net). 

Mr. G. C. Cunningham, O.B.E., joint 
managing director of Racal Engineering, Ltd., 
Bracknell, who died on 16th May last, left 
£15,870 gross (£9,368 net). 


Batti-Wallahs’ Society 
In the list of forthcoming events in 
our last issue we gave the date for 
the ladies’ night of the Batti-Wallahs’ 
Society as 27th March next. This was 
incorrect; the function will be held on 
20th March. 











16 


Hong Kong 
Power 
Station 


Ultimate Capacity 150 MW 


Aerial view of the new North 
Point “B” power station 


THE North Point “ B” power station of the Hong Kong 
Electric Co., Ltd., was officially opened on 15th December 
by Mr. B. T. Flannagan, chairman of the company. The 
English Electric Co., Ltd., has been responsible for the 
design and erection of the power station, which will have 
an ultimate capacity of 150 MW from five 30 MW units. 
The first unit was commissioned last October. The whole 
of the station civil design and construction work was 
carried out by George Wimpey & Co. 

The complete station will house six 315 klb/hr boilers 
at 625 p.s.i. and 865 deg F, using oil as fuel. These 
boilers are of integral furnace construction with pendant 
type superheaters. Circulating water is drawn from the 
sea by pumps, each capable of delivering 27,500 gal/min; 
six of these pumps will be installed in the completed 
station, one acting as standby. 

The 3,000 r.p.m., 30 MW turbines are of the two- 
cylinder impulse reaction type with double flow Lp. 
cylinders designed for standard steam conditions of 
600 p.s.i. and 850 deg F. There are four stages of bled 
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steam feed heating giving a final feed temperature of 
340 deg F under economic rating conditions. The 
exhaust steam from the turbine is condensed in twin shell 
condensers place! under each set. 

The alternators generate at 11-8 kV and are connected 
to the main transformers which step up the voltage to 
22 kV. The 22 kV switchgear is situated in a separate 
building and is of the metalclad oil-break type. A 
unit transformer is connected directly to the generator 
terminals and steps down the voltage to 3-3 kV. Low- 
voltage auxiliary gear is supplied at 415 V. Both the 
3-3 kV and the 415 V auxiliary switchgear are of the air- 
break type. 

The turbo-alternators, all the motors, switchgear, 
transformers, control panels and fusegear are being 
supplied by the English Electric Co. The boiler plant 
was supplied by Babcock & Wilcox, Ltd., and the cabling 
and earthing by British Insulated Callender’s Cables, Ltd. 
The 415 V contactor gear was supplied by M. & C. 
Switchgear, Ltd. 





Labrador Water Power 


TECHNICAL particulars of a proposal to utilise the 
hydro-electric potential of the Hamilton River in 
Labrador were given in a paper presented on 16th 
December before the Institution of Civil Engineers by 
Mr. E. N. Webb (consultant, British Newfoundland 
Corporation, Ltd.). The scheme provides for the 
development of four million h.p. (continuous) under 
1,040ft net head at an underground power station beneath 
the Labrador plateau and would entail the construction of 
a dam over 200ft high. Brief reference was made to 
an intermediate scheme in the same area capable of 
supplying 100 MW for local mining and constructional 
needs. Further possibilities in the lower Hamilton and 
tributaries are estimated to bring total continuous hydro- 
electric capacity of the river to 6-5 million h.p. 

Four 200 MW generating units are envisaged for each 
of four 800 MW stages of development. The outputs 
of the alternators would undergo double transformation 
and would be taken for 8soft (vertical rise) by pairs of 
three-conductor (probably gas impregnated) 132 kV 
cables to auto-transformers in an outdoor switchyard, 
where the voltage would be raised to 400 kV for trans- 
mission over 250 miles. The north shore of the St. 
Lawrence River and Gulf is considered the most favour- 


able area for industries needing low-cost electricity at 
3 to 4 mils/kWh with Seven Islands (160 miles away) 
as the best centre. Designs are based on initial trans- 
mission of one million h.p. to metallurgical consumers 
having high load factors, such as aluminium manufac- 
turers, within five to ten years, and possibly for processing 
titanium, carborundum or even iron. The most imminent 
shortage of electricity is foreseen in the public supply 
systems of Quebec, Ontario and the Maritime Provinces, 
which will require an addition of 4,550 MW by 1965 for 
normal growth alone, which local water power would 
be unable to provide after about 1970. 


F.B.I. and “Convertibility ” 


Welcoming the announcement last week-end of the 
Government's decision to make foreign-held sterling freely 
convertible into other currencies, Sir Norman Kipping, 
director-general of the Federation of British Industries, said 
that this was a step towards complete convertibility. It 
would add still further to the confidence of other countries 
in sterling and thus strengthen our trade relations. He 
was sure that it was a move in the right direction. 
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Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 


Closing the Loop 


“ THERE is no such thing as a completely automatic 
machine.” This is the way you begin your leading article 
of 5th December and then go on to imply that a machine 
which is programmed is not automatic. Whatever the 
definition of automation, this means that you condemn 
the use of the word “ automatic,” as applied for several 
thousand years, to have been meaningless. 

It is true that definitions of automation can be classed 
in two groups: those which look at the mode of operation 
of the system and those which confine themselves to its 
performance. I suggest that engineers, as opposed to 
philosophers, are interested in performance and that to 
them anything is automatic which performs a given 
operation without the intervention of human beings. 
That does not mean without human beings ever having 
been concerned in the matter. If you go to such hair- 
splitting extremes, you would have to exclude not only 
programmed machines, but any machine that does not 
reproduce itself for, obviously, man must be concerned 
in the construction of automatic machines, and the mere 
construction of a machine is a kind of programming. 

Until the deliberations of the cybérnetics experts at 
Teddington have borne considerably more fruit than to 
date, we shall be quite safe in applying the term auto- 
mation to the process of making any human activity 
independent of human intervention while it is being 
carried out. The important thing to bear in mind is that 
automation is a dynamic concept and implies not an 
existing state but a progress towards ultimate program- 
ming of automatic machines by automatic machines. 

London, N.W.1. E. G. SEMLER, 

Editor, 
Automation Progress. 


[Our leader was concerned with the definition of “ automa- 
tion” and certainly did not imply that a programmed 
machine could not be classed as automatic. Automation 
may be a dynamic concept but it still requires a reasoned 
definition.—Editors, Electrical Review.] 


An Architect’s Approach to Floor Warming 


THE concern expressed by Mr. S. A. Williams for the 
prestige of the electrical industry, in his letter published 
in your issue of t2th December, must have the support 
of all electrical engineers and his warning that electric 
floor warming must not be considered as the answer to 
all heating problems must not pass unheeded. Many of 
us who have been associated with electric space heating 
from the earlier days will remember that tubular heating 
was discredited by its being used in unsuitable places and 
with inadequate loading. 

I disagree, however, with Mr. Williams when he 
attempts to prove that electric floor warming is compara- 
tively expensive in operation. Surely if space heating is 
justified, as against comfort heating, the true objective, 
for comfort, is to heat the building fabric. Data for 
desirable surround temperatures for given air tempera- 
tures have been published and have proved reliable 


in use. 
How then should we supply heat to the fabric of a 


building? The answer would appear to be by direct 
heating of the walls, floors and ceilings. This method 
would keep consumption low and, since the surround 
temperature would be higher than with side convection 
heating methods, the air temperature may be reduced 
and still retain true comfort conditions. However, whilst 
floor warming is not the ideal method, being limited to 
the floor, it is a very good compromise between building 
costs and heating installation costs. The inverse room 
temperature gradient, possible only with floor warming, 
and the evenly distributed radiant heat also reduce 
consumption. 

If space heating is justified, the time constant of a 
building would have to be very low if 24-hour heating 
is not obtained in practice. Of course, the temperature 
graph should show a considerable drop at night (e.g. for 
business premises) and a correctly designed floor warming 
scheme allows this to occur. 

In spite of my firm support for floor warming, I still 
believe that the low-pressure hot water central heating 
system may be used to advantage possibly in conjunction 
with floor warming, where the time constant and “ U ” 
factor for a building are such that insufficient storage is 
possible in the floor structure. In these instances the 
storage will be shared between the two systems and if 
the rate of heat loss from the building is greater than the 
maximum possible rate of heat dissipation from the floor 
(with a limited maximum temperature) the hot water 
system will assist in maintaining room temperature, with 
quick control to meet the requirements. In schools, 
hospitals, nurseries and similar places, the inherent safety 
of the I.p. water system is a considerable advantage and 
extra heat under windows, even with floor warming, is 
often desirable. 

Don’t let us split our forces by casting doubt on any 
of the methods of electric heating. We have more need 
to unite to sell the very best “ fuel ” and to show how it 
may be used for heating systems, the advantages and dis- 
nee of which are well known by architects and 
others. 


Farnley, Leeds. W. H. Trsss, Graduate 1.£.£. 





LE.E. Benevolent Fund 


IN his appeal to all members of the Institution of Elec- 
trical Engineers on behalf of the Benevolent Fund, the 
President, Mr. S. E. Goodall, regrets that less than a 
third of the Institution’s members—totalling nearly 
44,000—are subscribers. Approximately {£15,500 was 
donated last year, giving an average contribution of 7s 1d 
for each Institution member. This year, Mr. Goodall 
says, the target is to double the annual income. About 
£5,000 is still required to bring the Homes Fund up to 
£50,000, a figure which has been the aim for some con- 
siderable time. Mr. Goodall suggests that a visit to 
“The Chesters” estate, which is maintained by the 
Homes Fund, would be both interesting and inspiring, 
and he says that such a visit could be arranged through 
the secretary of the Institution. 
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Switchboards for Marine Use 


A GROUP of six auxiliary service 
switchboards has recently been com- 
pleted by Astral Switchgear, Ltd., for 
Scotts’ Shipbuilding & Engineering 
Co., Ltd., of Greenock. The boards 
are being installed in the s.T. 
N. Georgios, an oil tanker of 19,000 
tons built for the Libra Compania 


Naviera S/A Panama, for switch- 
ing and metering the auxiliary 
services including compressors, fans, 
lighting, pumps, radio, etc., with con- 
nected loads up to 63 A at voltages of 
115, 250 or 440 V three-phase 60 c/s. 
Each switchboard has built-in link 
boards for emergency supply change- 
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over and the necessary fused switches 
and isolating switches, current trans- 
formers and instruments for metering 
purposes, and earth fault indicating 
lights. 

Each cubicle consists of a series of 
standard panel sections, either 2ft or 
3ft wide and 19in high, bolted together 
to form a composite unit without need- 
ing a sub-frame. Instruments and 
indicating lights have been mounted 
on hinged covers of similar profile to 
the Astral fuse switch covers, and 
additional covers have been used to 
facilitate front-of-board access to bus- 
bars, terminals and certain other gear 
within the enclosure. The Astral 
fused switches of 35 MVA fault 
capacity have been modified to incor- 
porate Siemens “Z” type fuses in 
place of the standard h.r.c. cartridge 
fuses. 

All internal connections have been 
carried out in asbestos varnished 
white cambric cable, and the busbars 
are silver plated to meet the American 
Burvau of Ships requirements. The 
boards, examples of which are illus- 
trated, also comply with the rules of 
the Lloyd’s Register of Shipping. 





New British Driver-Harris Offices 


A NEW office block has recently 
been opened at the Cheadle Heath 
Works of the British Driver-Harris 
Co., Ltd., manufacturers of alloys for 
electrical resistance and heating 
applications. The total floor area of 
the three-storey building is 26,000 
sq ft, with provision for the addition 
of another floor should the need for 
further expansion arise. Considerable 
use has been made of modern finishes. 
The electricity supply to the build- 
ing is brought in through a 500 kVA, 
66 kV/415 V Electric Construction 
Co. transformer, having a reserve 
capacity to meet future manufacturing 
plant extensions, to a main switch- 
board with English Electric fuse- 
switches, from which distribution 
cables are run in spring capped steel 
trunking. Vertical service passages 


are provided at each end of the build- 
ing, and a duct in the false ceiling, 
constructed primarily for the plenum 
ventilating system, houses the cables 
and piping for the various services. 
Eight 13 A ring main circuits are 
provided on each floor and over 12 
miles of “ Drivex ” p.v.c. insuiated and 
“Drivathene” polythene insulated, 
p.v.c. sheathed cables were used in the 
sub-circuit wiring. Large windows 
are a feature of the building, and to 
maintain the level of illumination 
G.E.C. 3,500 deg K white fluorescent 
tubes are used. 

In addition to the store rooms the 
basement houses the automatic tele- 
phone exchange and the heating and 
ventilating piant. Three oil-fired 
boilers controlled by Satchwell 
“Visiguard” equipment supply the 


space heating and domestic hot water 
requirements. 

The air filtering and washing plant 
supplied by Manwood Miller & Co., 
Ltd., incorporates a 30in fan powered 
by a 14 h.p. Brush three-speed squirrel 
cage motor with Morecambe Electrical 
Co. control gear. The lowest fan speed 
provides four complete air changes an 
hour, the normal winter rate. 

Two passenger operated lifts are 
installed, supplied by Etchells, 
Congdon & Muir, Ltd. G.E.C. staff 
location equipment is used, and a 
Gents impulse-clock system has been 
installed by the Reliance Telephone 
Co. The main contractors for the 
building were Simon-Carves, Ltd., 
British Driver-Harris maintenance 
electricians carrying out the major 
part of the wiring installation. 


Main office biock and (right) interior of the entrance hall 
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A.E.L.-Hotpoint Expansion 


A.E.I.-Hotpoint, Ltd., has announced 
the biggest expansion programme in 
its history. 

At Llandudno Junction work is 
already in progress on a major 
extension to the washing machine 
factory. This will more than double 
the productive capacity and will pro- 
vide work for about 500 more people. 
The new extensions will come into 
operation before the end of 1959. 

At Peterborough work will shortly 
begin on a major extension to the 
refrigerator factory. This, too, should 
begin to operate by the end of 1959. 
When complete, it will double the 
present output of refrigerators and will 
give employment to an additional 300 
people. 

Planning approval has already been 
granted for both these urgent projects. 
Hotpoint achieved a record output in 
1958. A major new export drive is 
already under way and large orders 
have been received from overseas 
markets. 


Motor Price Reductions 


The British Thomson-Houston Co., 
Ltd., Rugby, announces that the price 
of its squirrel-cage flameproof motors, 
type KFB (two-, four-, six- and 
eight-pole), up to 25 h.p. has been 
reduced by 10 per cent as from 22nd 
December. This price reduction also 
applies to the similar motors of 
Metropolitan-Vickers make. 

Lancashire Dynamo & Crypto, Ltd., 
also announce a Io per cent reduction 
in the prices of their flameproof 
squirrel cage motors (two- to eight- 
pole up to 25 h.p.). 


Solid Nuclear Fuel Elements 


An International Symposium on 
Solid Nuclear Fuel Elements, spon- 
sored jointly by Columbia University 
and Sylvania-Corning Nuclear Cor- 
poration, is to be held in New York on 
Wednesday and Thursday, 28th and 
29th January. Particulars of the 
event can be obtained from Dr. H. H. 
Hausner, Secretary, First International 
Symposium on Nuclear Fuel Elements, 
730, Fifth Avenue, New York, 19, 
U.S.A. 


South Wales Board’s Newport 
Showrooms 


For a number of years the South 
Wales Electricity Board has been 
handicapped in meeting the ever 
increasing demand for electricity in 
the Newport area of Monmouthshire 
by the lack of adequate service centre 
facilities in the middle of the town. 
New premises have now been opened 
with the main frontage in the High 
Street and a large rear window in 
Cambrian Road. There is over 2,200 


sq ft of floor 
space, allowing for 
a comprehensive 
range of both large 
and small appli- 
ances to be dis- 
played and demon- 
strated. Facilities 
are provided for 
continuous demon- 
strations on the 
showroom floor by 
the Board’s own 
demonstrators and 
manufacturers’ 
representatives. 

Accommodation 
for collecting cash 
and the receipt of 
general service 
inquiries is in the 
centre of the build- 
ing, leaving both 
ends completely free for displaying and 
selling appliances. 

The building is warmed by block 
storage heaters, several different types 
and manufacturers being represented. 
The general lighting consists of 
fluorescent tubes in flush fittings let 
into the suspended ceiling. Concealed 
fluorescent lighting has also been used 
for all display shelves. Tungsten wall 
brackets are installed for decorative 
lighting and for functional purposes 
there are tungsten lighting with flush, 
and exposed, adjustable spot fittings. 
Above the showroom there are canteen 
facilities for the Area and District 
staff. In order that the floor area 
shall have the maximum “ load factor ” 
it has been designed so that it can 
quickly de rearranged as a meeting or 
conference room. 


Thermocouple Book 


The second edition of “ Noble Metal 
Thermocouples,” by H. E. Bennett, 
published recently by Johnson 
Matthey & Co., Ltd., gives a survey 
of the development of noble metal 
thermocouples, their applications and 
methods of calibration. The properties 
of the platinum group metals and 
their alloys in relation to the problem 
of temperature measurement are 
discussed, and information is given on 
the principal causes of deterioration of 
thermocouples. Two new sections 
have been added. “Temperature 
Measurement in Glass Manufacture ” 
describes the use of thermocouples for 
accurate temperature determination in 
the depth of the melt. By employing 
a well-protected platinum: rhodium- 
platinum thermocouple the tempera- 
ture at chosen points of the melt can 
be continuously recorded and auto- 
matic temperature control becomes 
possible. 

The second new section, “Tem- 
perature Measurement in _ the 
Foundry,” describes the quick 
immersion technique, which, by em- 





Part of the new showrooms of the South Wales Electricity 
Board at Newport 


ploying a suitably sheathed platinum: 
rhodium-platinum couple and an 
automatic indicating-recording instru- 
ment, provides a method for determin- 
ing the temperature of molten metal. 
The book is available, free of charge, 
on application to the company’s 
Publicity Department at 73-83, Hatton 
Garden, London, E.C.1. 


Prices of Materials 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 





ALUMINIUM ingots ton {180 os od 
COPPER, H.C. Electro | ton £223 5s od 
Fire Refined 99:70% ton {£222 os od 
Fire Refined 99:50% ton {221 os od 


COPPER Tubes + Ib 2s 14d 
Sheet ton yeas tos od 
H.C. wire and strip. ton {273 15s od 

LEAD, English ton £72 15s od 
Forei; wa -. ton {71 osod 

MERCURY .. .. flask £74 os od 

TIN, block (En ish) -. ton £752 10s od 


ZING, G.O.B. Foreign ton £76 5s od 


BRASS Tubes (solid 


drawn) Ib 18 83d 

Wire Ib 2s 64d 
PHOSPHOR BRONZE 

Wire ° ° Ib 3s 114d 
PLATINU oz £19 10s od 
RUBBER, No. TRS.S. 

spot oe . Ib 24§d—248 











industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 


Activities in the North-East 


North Eastern Trading Estates, Ltd., 
in some notes on activities in its 
area, says that preparations are in an 
advanced stage for extensions at 
Spennymoor for Thorn Electrical 
Industries, Ltd., for the production of 
electric cookers and lighting fittings. 
This group extended its premises by 
35,000 sq ft in 1958 and is now 
completing further small additions. 
The 1959 extensions are expected to 
need 360 men 240 women. 

At West Auckland, Westool, Ltd., 
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are making additions to their canteen 
in order that later in the year they 
may take over the present Estate 
canteen buildings for use as a research 
and development unit. 

The Government is making upwards 
of £1 million available for the Trading 
Estates. This will give employment 
and also help a number of industries 
in the area. 


Transformers for T.V.A. 


The Tennessee Valley Authority has 
awarded Ferranti, Ltd., a contract 
for four 66,667 kVA, 60 c/s, single- 
phase units to form a 200,000 kVA 
3-phase, 154/69/13-2 kV bank with 
spare unit. The transformers are for 
the Alcoa switching station in 
Tennessee. The order is valued at 
$486,816 and units are required on 
site by November next. 


Subscriber Trunk Dialling 


We described in our issue of 12th 
December the new system of sub- 
scriber trunk dialling introduced at 
Bristol. One of the illustrations on 
page 1110 showed the pulse metering 
equipment and W. Mackie & Co., 
Ltd., tell us that they designed, 
developed and manufactured this 
equipment. It includes a_ vertical 
spindle, shunt-wound d.c. motor with 
a speed governor operating on the 
motor field. The motor drives four 
lines of cams through a gear train, the 
gear box serving as a base plate. The 
principal attributes of the equipment 
are its compactness, lightness, 
reliability, accuracy and long life. 


Electrical Ship Steering 

To facilitate manceuvring in con- 
fined waters and dock entrances, the 
ships under contract with the Caledon 
Shipbuilding & Engineering Co., Ltd., 
Dundee, for the Bowater Steamship 
Co., Ltd., are fitted with a Pleuger 
“ Aktiv” rudder. An electric motor 
and propeller are mounted as integral 


Pleuger “‘ Aktiv’’ rudder fitted to the m.v. 
“ Elizabeth Bowater " 





A vacuum drying plant 
in the manufacturers’ 
works, with the 
pumping system in the 
foreground and vacuum 
gauge cabinet on the 
right-hand side of the 
tank. Alternative 
arrangements are 
available to suit 
individual requirements 


parts of the rudder and, when operat- 
ing, the propeller is able to exert a 
steering torque on the vessel even at 
low ship speeds or when stationary. 

The 150 h.p. rudder motor is 
started direct-on-line, under which 
condition three times full load current 
is taken, and is supplied by a motor- 
alternator set comprising a light 
compound wound 220 V d.c. motor 
directly coupled to a_ three-phase, 
§0 c/s, 380 V alternator, both machines 
being mounted on a common bedplate. 
The alternator has an output of 
142-5 kW (190 kVA at 0-75 p.f.) at a 
full load speed of 1,500 r.p.m., and 
although the machine has a close regu- 
lation a voltage regulator has been 
supplied giving a regulation of +2} 
per cent from full load to no load. 

The motor-alternator was manu- 
factured by Crompton Parkinson, Ltd., 
who also supplied the d.c. motor 
starter, the alternator switchboard, the 
automatic voltage regulator, and other 
ancillary gear, all the equipment 
complying with Lloyd’s requirements 
for machinery used in ocean-going 
vessels operating in tropical waters. 


Electronics in Industry 


A course on electronics in industry 
will be held at Burton Manor College 
of Adult Education, Burton-in-Wirral, 
Ches., from 26th to 30th January 
next. The fee is £8 for those resident 
in the areas of the sponsoring 
authorities, and £9 for those in other 
areas. The fee includes tuition, board 
and lodging. Applications should be 
made to the Warden, Burton Manor. 


Vacuum Drying 


For drying and impregnating certain 
types of electrical components it is 
advantageous to employ a compara- 
tively high vacuum, and a small self- 
contained plant has recently been 
completed for processing experimental 
insulation assemblies and investigating 
vacuum drying and insulation at 
pressures of o-r mm Hg and below. 

The plant, constructed by Edwards 
High Vacuum, Ltd., Manor Royal, 
Crawley, Sussex, consists of a mild 
steel processing chamber 6ft in 
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diameter and 8ft high with a detach- 
able flanged lid complete with observa- 
tion ports. Blanked off ports are 
also provided in the body of the tank 
to incorporate dry air circulation and 
admit oil if required. A 12in flange 
in the chamber is fitted with 
“Speedivac” type 7 _ electrodes 
enabling electrical measurements to 
be carried out on the components in 
the chamber during the actual drying 
process. The main body of the tank 
is covered by a thermostatically con- 
trolled electric blanket providing a 
temperature up to approximately 110 
deg C, and both the bottom of the tank 
and the lid are lagged. 

A “ Speedivac ” 18B3 vapour booster 
pump backed by a 100 c.f.m. rotary 
pump is capable of reducing the 
pressure in the unloaded tank to one 
micron in 10-12 minutes. The booster 
is connected to the tank through a 
right-angle baffle and an isolation valve. 
The pumping lines are provided with 
manually operated diaphragm type 
valves, and vacuum measurement in 
the rotary pump backing line is by an 
enclosed industrial type “ Vacustat ” 
McLeod gauge, ranging from 1-0 to 
0-001 mm Hg, while the vacuum above 
the booster pump is measured by a 
Pirani type gauge head. Control 
switches and indicator lamps for the 
diffusion pump, electric blanket and 
other equipment are mounted in a 
separate cabinet which also includes 
the power unit for the booster pump. 


British Railways Locomotives 


When the last steam engine was 
completed at the Doncaster workshops 
of British Railways in October, 1957, 
the building of diesel-electric shunters 
was already in progress; these are now 
being turned out at the rate of one a 
week. Also being built at Doncaster 
are thirteen 2,500 h.p. electric loco- 
motives destined for service on the 
Southern Region. They will be 
needed when the electrified services to 
the Kent coast start next June and 
will be used to haul some main line 
freight and certain passenger trains. 

The first of these was completed 
on 29th December and was the first 
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main-line electric locomotive to be 
built at the Doncaster Works. The 
electrical equipment was supplied by 
the English Electric Co., Ltd., and the 
new locomotives are fitted to pick up 
current from either the third rail or 
from overhead conductors. 


Plate Mill Motor Drives 


A contract has been awarded to the 
AE.I. Heavy Plant Division at 
Trafford Park, Manchester, by the 
Appleby-Frodingham Steel Co., Scun- 
thorpe, for the supply and erection of 
the electrical main drive equipment 
for a 12ft twin-motor reversing plate- 
roughing mill to be installed at its 
Appleby steel works. This mill, which 
will replace existing plant, will roll 
slabs, weighing up to 25,000 lb, down 
to dimensions suitable for finish 
rolling in a recently commissioned 
finishing mill. The new mill wiil be 
of conventional two-high construction, 
with two 3ft roin diameter work rolls 
12ft 6in long. Each roll will be driven 
by a 3,000 h.p., 40-80 r.p.m., 1,000 V 
d.c. motor, and the maximum peak 
output from the twin-motor drive will 
be 18,000 h.p. 

A light, hand-operated master con- 
troller using “Amplidyne” rotating 
amplifiers operating in conjunction 
with laminated yoke exciters will be 
used, giving rapid response rates with 
reversal times from maximum speeds 
forward to reverse of approximately 
3 sec. The main motor-generator set 
will comprise four 1,600 kW genera- 
tors, a 6,000 h.p. induction motor and 
a cast-steel flywheel weighing approxi- 
mately 32 tons. In addition the 
Division will also act as main contrac- 
tors for the cable installation and the 
ventilation equipment necessary to 
provide cooling air for the machines. 


Records Wanted 


Smeaton & Sons, Ltd., engineering 
contractors, of 40-43, Chancery Lane, 
London, W.C.2, are producing a 
history of the company, which was 
founded in 1872. Most of the old 
records were destroyed by enemy 
action, and they therefore ask for the 
loan of material—correspondence, 
catalogues, etc.—which will assist 
them in their task. 


Christmas Window Displays 


The Yorkshire Electricity Board has 
again held a Christmas window display 
competition and, as previously, the 


windows were in 
two classes, one 
for service centres 
with large windows 
and the other for 
those with smaller 
windows. Before 
the final judging 
took place there 
was a preliminary 
selection of the 
best windows in 
each group in each 
Sub-Area. The 
winning service 
centre so selected 
represented the 
Sub-Area in the 
Area competition. 
The displays were 
judged by Mr. A. 
Haselhurst, the 
chief. commercial 
officer, and Mr. S. 
Agnew Mercer, director of Tattersall 
Advertising, Ltd. The winner in the 
large window class was Brighouse, 
with Leeds (Headrow) second. In the 
smaller window class, Stocksbridge 
was first and Holmfirth second. 


Scottish All-Electric Housing 
Exhibition 
The North of Scotland Hydro- 
Electric Board is to hold an exhibition 
in the City Hall, Perth, from 7th to 
11th April next, the theme of which 
will be all-electric housing. 


New G.P.O. Telephone 


The latest G.P.O. telephone, which 
will be available early in 1959, 
incorporates several new features. 
Developed by the Post Office Engi- 
neering Department from a model 
originally submitted by Ericsson Tele- 
phones, Ltd., the type 706 has a 
functional shape approved by the 
Council of Industrial Design and a 
range of colours chosen to harmonise 
with modern decorative schemes. 
The overall height is less than that 
of present-day instruments and the 
dial is set at a reduced angle better 
suited to the dialling action, whilst an 
external designation ring renders 
letters and numbers more easily 
visible. Plastics have been widely 
used in its manufacture. The case- 
work and handset are made in acrylic 
resin—Diakon—and the base in 
toughened polystyrene, while polyvinyl 
chloride, nylon and phenolic mould- 
ings are used for insulation, plungers, 
coil formers and other components. 


Internal and external views of the type 706 telephone 
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The Stocksbridge Service Centre Christmas window display 


The rocking armature receiver has a 
wide and level frequency response and 
the induction coil has been designed to 
reduce side-tone to the minimum. 

Automatic telephones receive their 
operating power over the connecting 
line from the exchange and because of 
line resistance telephones remote from 
the exchange receive less power. An 
automatic regulator has been fitted 
responding to the current flowing in 
the line, giving a constant performance 
over a wide range of line lengths. 
The cradle plunger bracket is released 
when the handset is lifted, actuating a 
switch connecting the telephone in the 
“talking” condition. The plunger 
bracket is carried on knife edge bear- 
ings which allow high contact 
pressures to be maintained on the 
switch despite the use of a light hand- 
set. Both the cradle contact springs 
and dial mechanism are enclosed in 
plastic dust covers. 

A single press-button between 
handset and dial for use in the case of 
shared services and other facilities can 
be fitted if desired, and for overseas 
use tropical protection, adjustable bell 
volume and a carrying handle are 
among the modifications which can be 
incorporated. 


Token Import Scheme 


The Board of Trade announces that 
the token import scheme will continue 
in 1959 for imports from Canada and 
the United States on the same basis 
as in 1958. Copies of the list of 
commodities involved in the scheme 
can be obtained from the Import 
Licensing Branch of the Board of 
Trade, 43, Marsham Street, London, 
S.W.1. 


Anglo-Polish Trade 


Negotiations between representa- 
tives of the Governments of Poland 
and the United Kingdom have 
resulted in the drawing up of quota 
lists covering trade between the two 
countries during 1959 under the 
3-year trade arrangement signed in 
1956. These provide for exports to 
Poland during 1959 of goods such 
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Loudspeaker and pick-up microphone in re-entrant type horns 


as machinery, mechine tools, instru- 
ments and consumer goods at 
approximately the same level as in 
1958 and for increased exports of 
chemicals, manufactures of rubber, 
electrical equipment, etc. The new 
quota lists also provide for increased 
Polish exports to the United Kingdom 
of certain goods. 


Cartridge Fuse Dispenser 

MLK. Electric, Ltd., has produced a 
new dispenser which holds four M.K. 
fuses to B.S. 1362 and is designed so 
that users can eject single fuses as 
they need them. A guide to correct 
fusing is printed on the back, and the 
pack is ready to hang up by the meter. 
These new dispensers are now being 
supplied to the trade as the standard 
pack for M.K. B.S. 1362 fuses. 


Crane-Approach Warning System 


In factories and steelworks where 
two or more overhead travelling cranes 
are operating on the same track there 
is always a risk of collision. To 
eliminate this an electronic equip- 
ment has been developed, under the 
auspices of the British Iron and Steel 
Federation, by the British Thomson- 
Houston Co., Ltd., and an installation 
has undergone extensive trials at 
the Redbourn, Scunthorpe, iron and 
steelworks of Richard Thomas & 
Baldwins, Ltd. The equipment is the 
first of its kind to go into service in 
a British factory and the first to be 
installed in a European steelworks. 

The system is based fundamentally 
on the principle of the echo sounder. 
An oscillator circuit generates short 
electrical pulses at regular intervals 
which are emitted in the form of very 
high frequency sound, just above the 
threshold of the human ear, by a loud- 
speaker fitted on the crane. The sound 
pulses are reflected by a special tri- 
hedral reflector fitted on the neigh- 
bouring crane, and the echo is picked 
up by a microphone mounted alongside 
the sound source. The microphone 
signal is then amplified and fed to 
relays which may operate audible 
alarm or visual indicating circuits in 


the driver’s cab, or 
may be used to 
initiate automatic 
braking of the 
crane. 

The protection 
system can be 
made to operate 
at any desired 
position on the 
crane track merely 
by placing a 
trihedral reflector 
in the path of the 
sonic beam. Over- 
running at end 
stops can thus be 
avoided and com- 
plete protection 
can be given to 
maintenance men 
working on a dis- 
abled crane or on 
the crane track. 

The equipment can be adjusted to 
operate up to a distance of 6oft from 
the reflector; longer distances may be 
accommodated later. The oscillating 
frequency is 11 kc/s, and the time taken 
for a return echo to operate the pro- 
tective system is 2 millisec/ft. The 
system is designed to operate from any 
d.c. crane supply, but where cranes 
operate on a.c. suitable rectifiers may 
be supplied for coriversion. 

The installation at’ Redbourn has 
withstood arduous conditions of heat, 
vibration and dust without breakdown 
or reduction in efficiency. 


* Stelvetite ’ Exhibition 


An exhibition covering the fabrica- 
tion and application of “ Stelvetite ” 
plastic-coated steel sheet manufac- 
tured by John Summers & Sons, Ltd., 
Shotton, Chester, will be held at the 
Royal Festival Hall, London, from 
13th to 16th January. The range 
of colours and gauges in which 
“ Stelvetite ” is available will be shown 
with a selection of products in which 
it is used, and a series of demonstra- 
tions will be held including spot weld- 
ing, high frequency welding, lock 
forming, printing and drum sealing. 
Admission is by invitation only except 
on the last day—Friday—when it will 
be open to persons holding tickets 
obtainable from John Summers & 
Sons, Ltd. (M.R. & D.), St. Ermin’s, 
Caxton Street, London, S.W.1. 


Trade Announcements 


FitzGibbon & Murray, Ltd., have 
appointed Mr. D. Slaney as their agent 
for the counties of Warwick, Leicester, 
Staffs., Derby and Nottingham. Mr. 
Slaney’s address is 30, Haselor Road, 
Sutton Coldfield, Warwickshire. 


Allen West & Co., Ltd., have 
established a district office at 36-38, 
Baldwin Street, Bristol, 1 (telephone: 
Bristol 94505), under the managership 
of Mr. A. B. Hitch. 

Mr. P. G. Mellor has been appointed 
by Whitehouse Industries, Ltd., as 
area representative for the counties of 
Hampshire, Berkshire, Oxfordshire, 
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Buckinghamshire, Bedfordshire, Hert- 
fordshire, Huntingdonshire, Cam- 
bridgeshire, Norfolk, Suffolk and 
Essex. His address is “ Little House,” 
9, Burwood Park Road, Walton-on- 


Thames (telephone: Walton-on- 
Thames 2443). 
Wokingham Plastics and Erinoid, 


Ltd., have entered into a joint venture 
for the extrusion and marketing of 
acrylic lighting sections. Erinoid, 
Ltd., have installed the most modern 
extrusion equipment. Wokingham 
Plastics will be entirely responsible for 
the fabrication and marketing of the 
Erinoid acrylic extrusions for lighting 
fittings. 

Mr. I. W. Brandon has _ been 
appointed by Astral Switchgear, Ltd., 
Enfield, as technical sales representa- 
tive for the London area. For the past 
two years he has been with the B.T.H. 
Co. at Willesden on switchgear con- 
tract work. 

E. P. Allam & Co., Ltd., have moved 
to 132-135, Sloane Street, London, 
S.W.1 (telephone: Sloane 9976). 


Londex Displays 


Arrangements have been completed 
for a further four private displays by 
Londex, Ltd., showing its range of 
relays, process timers, pressure 
switches, level controls, counters, etc. 
They are as_ follows:—Coventry 
(Craven Arms, High Street), 12th and 
13th January; Birmingham (The Engi- 
neering Centre, Stephenson Place), 
15th and 16th January; Bristol (Royal 
Hotel, College Green), 2nd and 3rd 
February; and Southampton (Royal 
Hotel, Cumberland Place), sth and 
6th February. 


Calendars and Diaries 


Nettle Accessories, Ltd. (one of the 
Aerialite group of companies), has 
sent us a pocket diary which contains 
a number of pages of technical data. 
It is bound in navy blue rexine. 

The calendar received from Bill 
Switchgear, Ltd., has daily slips each 
of which bears a quotation. The 
calendar’can be used either as a desk 
or wall calendar. 

Some excellent pictures, in colour, 
of Swiss scenery adorn the calendar of 
Engelhard Industries, Ltd., which has 
monthly sheets. 

The tasteful calendar of Chloride 
Batteries, Ltd., has monthly sheets, 
each of which has a picture of a 
charming lady. 

“All Aglow” is the title of the 
picture of an attractive blonde which 
surmounts the calendar of Thermo- 
dare (Great Britain), Ltd. 

The neat pocket diary received from 
the Metropolitan-Vickers Electrical 
Co., Ltd., has a number of useful 
sectional maps. 


The calendar of j$Mastermet 


Products, Ltd., shows two months on 
each sheet, each of which has a picture 
in colour of places in the British Isles. 

The calendar of Portaway Earthing 
Equipment, Ltd., has small monthly 
slips and can be used either as a desk 
calendar or hung on the wall. 
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NUCLEAR FISSION 


Lecture to Incorporated Plant Engineers 


Ar a recent meeting of the Incorporated Plant Engineers 
in Leeds, Mr. R. F. Jackson (U.K.A.E.A.) delivered an 
interesting lecture on the phenomena of nuclear fission 
using simple and easily understood terms. He said that 
although nuclear fission provided us with an enormous 
new source of energy to replace fossil fuel, it also presented 
a series of problems somewhat new to many engineers. 

The basic problems stemming from the fission process 
are identified in the accompanying table and Mr. Jackson 
discussed some of the fundamental considerations of 
physics, chemistry, metallurgy and engineering with which 
the reactor engineer must be familiar if he was to success- 
fully design or operate a nuclear power plant. 

The physics problem was generally that of making the 
best use of the two to three neutrons released at each 
fission process. The essential requirement was that of 
criticality; i.e. to ensure that the neutron losses during the 
neutron life cycle were such that one neutron remained to 
create a fresh fission and ensure the continuing chain 
reaction (see Fig. 1). However, if the reactor was to be 
economical in its demands for fresh fuel it was also desir- 
able that a large fraction of the available neutrons were 
used to convert a fertile material, such as U.238, into a 
fissile (ic. fuel) material such as Pu.239 by neutron 
capture. This was known as “ breeding ” and if the ratio of 
new fuel atoms created to fuel atoms consumed exceeded 
unity then we had in principle a self-maintaining system in 
which the only feed material was a relatively more abun- 
dant fertile material such as U.238 or Thorium 232. 
The breeding ratio depended both on the physics design 
and also upon the number of neutrons released per neutron 
absorbed in the fissile fuel. This number varied from 2-1 
to 2-7 for different fuels and different reactor systems and 
while we got a useful measure of self-replenishment in 
the thermal power reactors now being built it was unfortu- 
nate that the most attractive breeding ratios were associated 
with the more difficult technology of the fast reactor. 

The metallurgical and chemical problems stemmed 
from the intense neutron and gamma radiation in the 
reactor core and from the waste products of the fission 
process, the fission products. The 
effect of this radiation on chemical 
reactions was often roughly analogous 
to an increase of temperature. Thus, 
in a classic example relevant to the 
CO, cooled graphite power reactors 


disturbing influence of the waste fission products 
being formed within its metallurgical structure. Thus 
when one per cent of the fuel was burnt there would 
be two per cent by numbers of atoms of a wide range of 
waste products including some rare gases such as xenon 
and krypton which might result in very high inter- 
crystalline gas pressures of mary thousands of pounds/ 
sq in. This might result in the fuel changing its shape 
and losing its strength and stability. There were many 
possible lines of attack to overcome these problems. 
These included heat treatment, alloying additions and the 
use of ceramics, cermets or metal oxides. All these and 
others must be investigated experimentally over a wide 


Fissile Atom + Neutron 
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range of irradiation aid temperature conditions and this 
constituted one of the major research programmes in the 
reactor field. 

One of the more interesting engineering problems was 
that of control and safety. A reactor differed from con- 
ventional plant is that under mal-operation it could move 
from the state of shut-down quiescence to full power with 
a very short time constant. To a first approximation its 
power potential was unlimited and could result in melting 
and collapse of the fuel with the serious consequences of 
the release of radioactive fission products. 

However, not only are these problems adequately taken 
care of by the engineering design of the sensory and 
control systems, but in several reactor types there were 
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the rate of oxidation of graphite by HEAT + 


CO, was appreciably increased in the -™ 


intense radiation field of the reactor 
core. 

The effect of radiation on the | 
metallurgical properties of structural 
materials was roughly analogous to 
work hardening. Thus steels under- 
went a marked increase in yield 
strength and hardness but with great 
loss of ductility. Brittle ductile transi- 
tion temperatures were also effected. 
These effects could all be removed by 
heat treatment and became less signifi- 
cant at higher irradiation temperatures. 
The fuel material itself, however, also 
had to be able to withstand the 
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natural processes which tended to provide a measure of 
inherent stability with rising reactor temperature. Thus 
in the natural uranium reactor such as Calder Hall the 
neutron economy was adversely affected by rising uranium 
temperature as more neutrons were then absorbed without 
causing fission in the uranium. The effect was most use- 
ful in providing short period control stability and under 
certain fault conditions. 





Voltage Control of Battery Signalling 


WHERE railway signalling apparatus is operated from a 
central battery with automatic charging, considerable 
voltage variations may occur between the near discharged 
state under load and the final state of the battery before 
charging is interrupted. An electronic system for restrict- 
ing these variations by the automatic switching of counter- 
e.m.f. cells has been developed by the Siemens & General 
Electric Railway Signal Co., Ltd., and is in use in C.T.C. 
(Centralised Traffic Control) installations for which the 
company has been responsible. 

The principle of the apparatus is that groups of counter- 
e.m.f. cells are brought into circuit at three pre-selected 
voltages during the rise of battery voltage on charge, and 
are short circuited at three slightly lower voltages during 
discharge (the difference being of the order of one or two 
volts). Switching is controlled by pentode valves which 
energise relays when their anode voltage (derived from the 
main battery) attains certain values relative to a fixed 
reference voltage applied to the grids. 

The accompanying diagram shows the circuit for one of 
the switching channels. The main and reference voltage 
batteries are connected in opposition, and assuming a 
48-cell main (50 V nominal) battery, the reference battery 
would be 45 V and the grid voltage would be 5 V positive 
with respect to full negative. The grid is, however, held 
normally negative to the cathode by connecting the latter 
to a point in the heater resistance chain which can be 
adjusted to set up the conditions required in each channel. 
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One of the switching control circuits of the voltage control system 
for battery railway signalling 
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As the main battery voltage rises on charge, the increasing 
difference between main and reference battery voltages 
reduces the negative grid bias and eventually allows suffi- 
cient anode current to flow to energise relay Z, so that by 
the closing of relay contact Z1, a circuit is made through 
the contactor operating coil CZ. The contactor contacts 
then open, causing the first group of counter-e.m.f. cells 
to be brought into the supply circuit. When the main 
battery voltage falls, the counter-e.m.f. cells are short 
circuited at a valve current of about 2 mA. ; 

The two other channels, each controlling two more 
counter-e.m.f. cells, operate in the same manner, although 
the switching-in action takes place at successively higher 
main battery voltage levels, as governed by the settings of 
the cathode bias potentiometers. Yellow indicator lamps 
are illuminated when the counter-e.m.f. ceils are in circuit, 
and blue lamps continuously prove the integrity of the 
heater circuits. 

The conditions under which the apparatus is operated 
ensure long life of its components. Virtually no load is 
imposed on the reference battery, for even if the grids are 
driven positive by the rising main battery voltage, the grid 
current taken by each valve is only a fraction of a 
milliampere. The valves are run at much below their normal 
anode and heater ratings. 





Competition in the Cable-Making Industry 


SPEAKING at the annual staff dinner of Wandleside 
Cable Works, Ltd., last week, Mr. W. L. Wray (managing 


. director) referred to the recent merging of cable interests 


and the large groups in the industry which were springing 
up on account of financial take-overs. He said that if this 
was a challenge to their existence they willingly accepted it 
for they knew that they would be stronger in the face of 
adversity and competition. As a result of recent amalgama- 
tions the C.M.A., as it was once constituted, could surely 
exist now in name only. On the one side one group laid 
claim to 20 per cent of the available demand, while it was 
suggested that another group might account for some 40 
per cent of the cable production. Any attempt to split 
the available business between two major groups would be 
resisted by all concerned. He warned the company’s 
many friends that if they allowed the big groups to squeeze 
the competition out of existence, they would find their 
bargaining powers seriously restricted. Whatever happened 
within big groups, the medium sized company would 
always be available to give personal service to customers’ 
requirements, and to meet their special needs. 

Mr. Wray said that large groups or associations of 
companies had no monopoly of design and téchnical 
progress, and he mentioned some of the many important 
developments made by independent companies. He also 
referred to the great concern in the cable-making industry 
regarding the attitude of certain chemical combines who 
sought to have very much increased import duties applied 
to foreign thermoplastics. 

Speaking of the Wandleside Co., Mr. Wray said that in 
spite of the severe competition and the generally adverse 
conditions prevailing throughout the industry, their group 
made considerable progress and further consolidated their 
position as a leading cable company. The recent joint 
venture with the Warren Wire Co., of New Jersey, U.S.A., at 
Dunmurry, Northern Ireland, had already brought them 
considerable benefits. The group, through its associated 
company in Pownal, Vermont, U.S.A., had signed an 
exclusive agreement with the Consolidated Electrodynamics 
Co., of Pasadena, for world rights to manufacture and 
supply a new cable for use at continuous operating 


temperatures up to 1,500 deg F. The demand for the 
group’s products was world wide and they had been sold 
in §2 countries. 

The toast to the Wandleside Co. was proposed by Mr. 
A. A. Barger, and Mr. T. G. Elliott proposed the toast to 
the ladies, to which Mrs. Sugarbread responded. 
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Acoustic Design 
of Studios 


By C. L. S. GILFORD, M.Sc., F.inst.P., A.M.I.E.E. 


A TALKS studio has to provide an acoustic atmosphere 
which will make the speaker’s voice sound natural. This 
might appear to be a fairly easy matter to accomplish, and 
would be easier if the normal broadcasting system were 
stereophonic. With a single microphone and single- 
channel transmission, however, the listener loses the ability 
to decide which part of the sound is the direct sound from 
the speaker’s mouth and which is room reverberation and 
background noise. The result is a very considerable 
increase in apparent reverberation and noise, as the hearer 
normally discriminates automatically against them by 
means of his binaural direction-finding mechanism. 

It is not difficult to reduce the noise in the studio to a 
sufficiently low level but the reduction of the ratio of 
reverberant sound to direct presents greater problems. 
This ratio is largely determined by the reverberation time, 
i.e. the time for the sound level in the studio to fall to one 
millionth of its original intensity after the source of the 
sound has ceased. 

The reverberation time can be reduced by lining the 
walls and ceiling with sound absorbing material and cover- 
ing the floor with carpet.. To obtain good results with a 
single channel, and with the closest practical position of 
the microphone to the speaker, a reverberation time of 
about 0-3 sec., uniform with frequency, is found to be 
permissible, provided that other conditions to be discussed 
later are fulfilled. 

Perhaps the most serious defect in the reverberant 
contribution to the transmitted sound is that known as 
“ colouration,” the accentuation of a few sharply-defined 
frequencies in the lower or middle part 
of the voice spectrum resembling bad 
resonances of a loudspeaker. In a few 
instances, colourations are directly due 
to mechanical resonance of the walls, 
floor or ceiling of the room, but they 
are usually associated with the resonant 
modes or standing-wave systems of the 
room space itself. 

Designers of mechanical 
subject to vibration aim to avoid 
dangerous coincidences of the fre- 
quencies of resonant modes, but here 
the emphasis is on avoiding the isolation 
of individual modes or groups of modes 
from their neighbours. A state of 
isolation will be more likely to occur 
if some of the axial modes are excited 
to a negligible extent only, thus leaving 
larger gaps between the more strongly 
excited ones. This condition, which is 
known as one of poor diffusion of the 
sound field, may be avoided by distri- 
buting the sound absorbing materials so 
that the three pairs of parallel surfaces 
have about the same mean absorption 
coefficient, and by arranging the 
materials upon the individual surfaces 


systems 
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Author’s summary of a paper which was presented 
to the Radio and Telecommunication Section of the 
Institution of Electrical Engineers on 15th December 


in such a way that large reflecting areas do not face each 
other across the room. The diffusion of the sound field 
may be further improved by means of rectangular or 
cylindrical projections on the walls and ceiling, which 
tend to break up the wavefronts associated with simple 
modes. It is more convenient, and nearly as effective, 
to apply the sound absorbers in patches, thus making use 
of the diffraction at the edges to produce the same effect. 
A typical talks studio treated in this way is shown below. 

The same general considerations apply to the design of 
small rooms used for critical listening, although the defects 
mentioned have less serious consequences because the 
listener’s binaural mechanism enables him to distinguish 
the sound coming directly from the loudspeaker from 
reverberation and background noise. The reverberation 
time may be as high as 0-4 sec. in the bass, diminishing to 
about 0-35 sec. at 8 kc/s. In more reverberant surround- 
ings critical comparison of programmes becomes more 
difficult, and excessive bass reverberation or colourations 
may quite seriously upset judgment of quality. A survey 
of domestic listening rooms in the London area has shown 
that the reverberation characteristic described above is 
not very different from that of a well-furnished living 
room. The best position for the loudspeaker is usually 
in one of the corners, as it is only here that it can effectively 
excite all the modes of the room at the lower end of its 
frequency range. For stereophonic reproduction it may 
be necessary to introduce additional absorption on the walls 
immediately round the loudspeakers if the best illusion is 
to be obtained. 





The arrangement of acoustic treatment in a typical talks studio 


A—Low frequency absorbers. B—Middle frequency absorbers. C—High frequency 
or wide band absorbers. V—Ventilation grill 
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OVERSEAS ELECTRICAL TRADE 


Continued Increase in Exports During November 


Atruoucu the upward trend of electrical exports 
continued in November, the eleven months’ total of 
£205-1 million was still £4-3 million below the corre- 
sponding figure for 1957. Exports in November were 
valued at {20-6 million, {1-5 million more than in the 
previous month and {1-2 million more than in November 
last year. 

Imports fell by £200,000 to £2-7 million, but in this 
case the eleven months’ total of £26-9 million was {2-1 
million above the corresponding figure for last year. The 


main falls were in capital plant, particularly motors, but 
against the overall trend increases were recorded in the 
imports of radio valves and tubes, portable electro- 
mechanical appliances and scientific instruments. Imports 
of cooking and heating apparatus rose by 25 per cent to 
£203,831. 

Shipments to the United States and Canada were less 
than in October and whereas the eleven months’ total of 
exports to Canada was almost exactly {£1 million above 
the corresponding figure for last year, exports to the 


TABLE I.—ELECTRICAL EXPORTS 





Month of Eleven months ended 


Class Nov., h Nov., 
1958 1957 1958 
£ £ £ 
Generating sets and generators: 
Diesel-driven, up to 10 kW 124,418 1,589,650 1,279,799 
Ditto, 10 to 65 kW 796 = 1,872,427 | 2,228,427 
Ditto, 65 to 200 kW 143,769 1,278,934 | 2,028,201 
Ditto, over 200 kW 572,059 3,503,515 4,667,247 
Spark ignition engine driven 6,583 204,370 160,840 
Steam turbine driven 49,525 784,787 753,605 


heating and | 


560,660 6,430,359 | 6,498,670 
603,052 3,193,353 4,953,575 
4, 
| 


Transformers for lighting, 
power (incl. coils): 
Not exceeding 7,500 kVA 
Over 7,500 kVA 
Switchgear and switchboards (not zelegraph 
or telephone), up to 200 A and 660 V 
Ditto, other 


442,082 4,098,997 469,798 
1,252,984 12,797,576 | 11,317,716 


= — — 


Primary batteries: | 





Hydraulic turbine driven 168,630 17,542 
Other prime mover driven 94,886 249,395 264,178 
Generators, not exceeding 200 kW 204,878 1,767,882 1,451,038 
Ditto, over 200 kW 13,185 1,461,696 941,903 
Parts of generators 418,631 4,296,742 7,440,244 
Motors, complete, other than railway, tram- 
way and trolley-bus: 
Up to § h.p 177,150 2,173,396 1,705,522 
Over 4 ‘ey under | h. P. 50,897 555,420 530, 
1 h.p. to h.p. 501,797 5,221,342 4,964,758 
Over 250 h.p. 86,900 1,457,945 1,333,984 
Railway, tramway and trolley-bus motors | 
complete and parts of all motors 179,247 = 2,182,144 2,295,244 
Motor starting and controlling gear 260,407 3,54, | 2,863,993 
3,172,128 32,309,755 34,926,574 
Converting machinery 40, 325 469, 363 339, 754 
Mercury-arc rectifiers 57,201 1,392,203 1,108,008 


2,956,304 28,381,851 | 28,687,521 


Lighting 103,530 1,077,742 | 1,009,091 
Radio ‘ 455,702 2,739,350 | 3,444,162 
Other 35,180 439,481 | 481,574 
Parts (excl. carbons) 44,698 619,899 15,800 
Lamps: | 
Filament, exceeding 28 V 96,632 1,002,699 | 964 
Ditto, under 28 V 30,873 324,017 332,232 
Arc lamps and searchlights 15,441 128,734 201,277 
Discharge lamps, fluorescent tubes, etc. 115,613 1,033,424 | 985,675 
Radio and television, etc., apparatus: 
Thyratrons, hot cathode mercury vapour 
and gas-filled rectifiers (excl. mercury arc 
rectifiers), photo-electric cells, stabilising 
and cold cathode valves, magnetrons, 
klystrons 33,416 232,39: r 
All other 529,264 3,205,166 4,241,555 
Parts (excluding glass bulbs) 22,350 154,581 33, 
Radio and television transmitters 22,8'8 660,36! 72, 
Commercial radio and radar equipment 1,410,318 13,962,775 13,331,625 
Domestic radio receivers, mains 104,605 1,189,3 53,787 
Ditto, battery 61,984 606,107 583,057 
Ditto, other (incl. car) : : 22,061 307,743 254,367 
Radiograms 67,856 372,956 409,035 
Television sets 93,454 714,874 990,817 
Public address equipment | 02,092 1,010.948 1,004,360 
Other radio and television apparatus, n.e.s. 22,042 428,257 | 369,878 
Components and parts, n.e.s. 874,269 8,786, se | 8,262,654 
3,366,529 "31,632,493 | “31,312,129 
Telegraph and telephone installations 860, 687 8, 107, 268 8,303,407 
Telephone instruments, separately con- 
signed 101,382 1,692,898 1,663,717 


Telegraph and telephone parts 993,248 8,731,427 | 8,828,301 

Line apparatus for long distance com- 
munication 258,914 2,231,152 1,976,774 
2,214,231 20,762,745 | 20,772,199 





Month of Eleven months ended 
Class Nov., ov., 
1958 1957 | i 
£ 
Cookers 63,673 705,019 638,498 
Toasters 5,005 281,609 274,805 
Other cooking apparatus 38,012 368,725 | 363,174 
Parts and accessories 84,815 719,250 | 723,668 
Space heating appliances 48,759 406,110 | 376,906 
Water heating appliances 33,169 345,652 302,063 
Other heating appliances 30,286 357,573 324,868 
Parts and accessories 90,858 628,129 776,003 
Irons 113,503 883,483 855,529 
Arc welding equipment, a.c. 41,230 540, 504,857 
Ditto, d.c. 54,300 514,419 797,659 
e welding equip 18,253 40, 9,204 
Electric furnace plant 178,752 847,513 1,174,824 
Magnetos, ignition 19,637 48, 166,199 
Sparking plugs 172,285 1,777,429 | 1,670,099 
Elec. appliances for aeroplanes, n.e.s. 783 3,019,421 | 3,073, 
Ditto, for motor vehicles, n.e.s. 413,612 742 272,072 
Ditto, for cycles, n.e.s. 4\, 980 574,184 
Signalling app. (incl. traffic signals) 130, 1,332,215 1,559,619 
Instruments, commercial 166,173 1,810,417 | 1,919,312 
House service meters (including parts) 157,821 1,598,554 | 1,630,334 
Electro-medical apparatus (not X-ray) 7,706 7,666 | 550,477 
X-ray apparatus (excl. tubes and valves) . 25,925 804,840 573,002 
Vacuum tubes 33,113 454,589 496,451 
Ceiling fans, complete 75,153 1,136,666 | 1,111,039 
Desk fans, complete and parts of desk and 
ceiling fans 33,008 434,361 354,807 
Vacuum cleaners 146,123 = 1,643,327 | 1,389,345 
Floor polishers 122,015 962,471 | ‘809,271 
Food mixers 107,290 607,084 | 669,128 
Hair clippers and dry shavers 55,683 795,383 611,332 
Other portable appliances 23,637 285,145 201,819 
Parts 103,202 1,462,435 | 1,167,236 
Portable elec. tools (not saws) and parts 211,766 2,372,430 | 277,139 
Cables and wires: 
Telegraph and telephone, submarine 7,287 4,251,800 708,952 
Ditto, other 597,311 10,303,123 5,791,051 
Cotton, silk or art. silk insulated 057 383,607 441,672 
Enamel, glass or asbestos insulated 101,099 982,105 | 1,146,275 
Paper insulated ; ; , 610,006 8,159,746 | 7,090,317 
Rubber insulated 448,848 5,888,335 4,829, 
} = neaameal insulated 252,277 =: 2,142,458 2,157,167 
Other 268,924 1,938,467 | 2,468,841 
2,331,809 34,049,641 | 24,633,641 
Accumulators for motor vehicles 168,518 1,669,262 1,685,674 
Ditto, traction 20,528 289,364 220,501 
Ditto, radio and other peri 47,516 657,883 572,109 
Ditto, other 41,412 325,867 359,553 
Parts and accessories 88,106 916,252 1,008,524 
Electric wiring accessories 175,377 646,658 1,923,120 
Elec. porcelain, etc. (incl. insulators), n.e.s. 151,329 1,094,910 1,188,340 
Insulating cloth and tape 60,303 608,97: 551,192 
Other insulating material 105,547 1,053,642 1,084,175 
Permanent magnets 35,833 585,703 510,276 
Radio, telegraph and telephone testing 
equipment, n.e.s. 102,609 722,079 824,220 
Scientific elec. instruments (not telegraphic | 
or telephonic): 
Time recorders and time switches, com- 
plete : 2 aie 40,708 138,458 348,396 
Other ; ; 337,237 =. 3,395,888 | 3,913,933 
Electrical machinery, n.e.s. : 69,433 1,007,083 876 783 
Electrical apparatus and appliances, n.e.s. 1,060,231 9,399,146 | 9,471,702 
‘TOTAL . 20,624, 238 209, 423,965 |205,120,249 
| 
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TABLE I1.—DISTRIBUTION OF EXPORTS OF ELECTRICAL MACHINERY, APPARATUS AND APPLIANCES 

















Month of Eleven months ended Month of Eleven months ended 
Country Nov., Nov., Country Nov., 30¢ Ve, 
1958 1957 1958 1958 1957 19 
£ £ £ £ £ £ 
Channel Islands 142,107 1,075,259 1,302,855 Netherlands 734,346 7,188,073 6,888, 
Gibraltar 19,246 226,427 299,550 Belgium 213,923 3,351,725 3,011,622 
Malta and Gozo 32,162 696,668 621,781 France 17,666 3,721,688 3,616,657 
Cyprus 70,804 1,396,305 | 776,281 Switzerland 160,727 1,359,464 1,797,166 
Sierra Leone 39,786 385,320 589,797 Portugal 232,641 3,009,013 | 2,975,497 
Ghana 259,497 1,713,152 1,770,215 — Spain 199,689 3,538,577 1,894,037 
Nigeria 55, 3,065,338 | 4,140,560 italy 296,204 3,679,99 3,001 ,000 
Union of South Africa 1,614,231 16, ,204 17,382,307 Austria 57,731 429,932 516,364 
Rhodesia and Nyasaland 578,87 5,562,829 | 4,972,704 Yugoslavia 44,153 5 668, ! 
Tanganyika 31, 784,292 492, Greece , 97,435 1,291,650 091 
Kenya 135,755 2,438,523 1,453,544 Turkey 30,223 855,962 | 1,023,072 
Uganda 71,355 905,612 617,568  Beigian Congo 53,499 536,909 | . 
Mauritius 4.464 370,079 413,560 Portuguese East Africa 40,633 306,337 262,261 
Aden 51,354 478,821 599,242 Egypt 277,765 169,138 1,206,800 
Bahrain, Qatar and Trucial States 329,356 1,505,025 1,217,750 Libya 124,597 429,562 705,878 
Kuwait 192,973 2,979,336 1,856,548 Southern Morocco 32,406 405,523 420,779 
India 1,589,207 20,524,706 | 16,887,022 Sudan 131,659 1,077,221 1,025,350 
Pakistan 197,031 2,746,953 | 2,357,211 Syria 26,259 292,892 | 311,32! 
Singapore 404,502 3,782,991 | 3,568,378 Lebanon ‘ 45,800 481,676 356 
Federation of Malaya 400,191 3,018,965 | 3,303,260 israel 211,566 654,571 | 1,241,586 
Ceylon 208,497 1,620,904 | 1,738,086 Jordan 78,747 532,132 824,310 
British North Borneo 23,078 264,820 | 219,779 Saudi Arabia : 110,556 505,130 839,638 
Sarawak 14,488 231,966 | 245,582 iraq 408,01 2,641,591 | 3,094, 
Hong Kong 354,352 2,744,859 | 3,297,399 § Iran 361,759 3,852,522 3,731,577 
Australia 1,702,910 18,868,947 , 17,589,63 Burma 92,145 1,094,543 853,432 
New Zealand 1,261,130 10,741,212 | 12,435,395 Thailand J 921,556 1,181,746 
Fiji 32, 179,710 319,474 = Indonesia 32,152 506,96! | 316,967 
Canada 1,142,652 11,888,402 12,843,181 Japan : 41,669 768,572 467,938 
Jamaica 149,027 1,224,982 1,530, United States of America 826,090 12,065.88! | 7 590 
Barbados 26,661 195,324 278,832 Cuba 67,709 715,507 761,037 
Trinidad 159,841 1,212,087 | 1,340,099 Mexico 79,152 625,443 | 574,493 
British Guiana 62,86! 467,841 762,120 Colombia 15,069 671,795 | 358, 
Other Commonwealth countries 144,144 1,312,027 | 1,756,489 Venezuela 440,008 3,317,373 | 4,448,716 
Irish Republic 322,053 2,562,250 3,186,409 Peru : 50,670 693 | 466, 
Soviet Union 64,443 1,963,329 568,940 Chile 32,801 574,656 | 530,284 
Finland 124,106 1,517,629 1,255,861 Brazil 136,323 1,207,065 | 1,026,991 
Sweden 498,476 4,485,593 | 4,959, Uruguay 11,254 246, 74,753 
Norway 247,566 2,575,773 2,271,615 Argentine Republic 203,027 1,525,093 3,585,024 
Denmark 207,364 2,080,491 2,059,435 Other foreign countries 527,485 4,254,469 | 4,596,804 
Poland 34,676 694,443 688,045 -— ——_——- —_——— . EGE HA EITET, 
Western Germany 3, 2,365,134 3,190,451 TOTAL 20,624,238 209,423,965 205,120,249 
United States were down by £4-2 million. .There was exceeding 170 lb net weight: November, £312,895; eleven 


a further increase in exports to Venezuela and the ship- 
ments to Brazil and Argentina, although below the figures 
for November, 1957, were respectively two-and-a-half 
and nearly three times those for last month. 

Except for New Zealand, the shipments to the principal 
markets of generating sets and motors in November were 
lower than in October, but there were significant increases 
in the shipments to smaller countries, such as Ghana, 
Rhodesia, Kenya and Hong Kong. Shipments to Italy 
and Norway were nearly double the October figure, while 
exports to France rose from £5,000 to £81,000. Australia 
(£486,671) and India (£403,500) were the best markets 
for converting machinery, transformers and switchgear. 
Shipments to Singapore ({£129,893) and the United 
States (£124,764) were respectively three and nearly five 
times the October figures. 

With an increase of £100,000 over October, the Nether- 
lands (£434,683) continued to be by far the largest market 
for radio and associated equipment. There was a marked 
increase in shipments to Sweden (£213,459) and those to 
the United States, the largest market outside Europe, 
rose very slightly to £258,755. 

Shipments of cookers, toasters, water heaters, vacuum 
cleaners, floor polishers and food mixers were all higher 
than in October. Although exports of wires and cables 
to the United States increased in November, the eleven 
months’ total was only £434,246 compared with {£7 
million for the corresponding period of last year. There 
were large increases in the shipments to South Africa, 
New Zealand and Venezuela. 

In addition to the goods shown in Table I the Board of 
Trade returns include the following classes of electrical 
equipment in other sections : — 


Electric locomotives: November, £847,587; eleven 
months (January-November), £3,660,756 (against 
£3,365,390). 


Locomotives with i/c engines and electrical transmission : 
November, £82,800; eleven months, £1,732,608(£3,108,791). 
Electrically-operated washing machines, complete, not 


months, £3,647,375 (£3,066,138). Ditto, 150-250 Ib: 
November, £79,032; eleven months, £866,000 (£1,066,611). 
Parts: November, £77,907; eleven months, £898,861 
(£632,775). 

Welding electrodes: November, £103,434; eleven months, 
£1,256,460 (£1,256,761). 

Electric conduit tubes and cased tubes: 
£47,237; eleven months, £610,845 (£765,737). 

Electric carbons (including parts): November, £43,030; 
eleven months, £548,290 (£594,346). 

Electric lighting fittings and lanterns (excluding arc lamps, 
searchlights, and lamps for road vehicles): November, 
£319,659; eleven months, £3,154,030 (£2,258,963). 

Other electric lighting appliances (excluding vacuum 
tubes and lamp bulbs) and fittings and parts n.e.s.: 
November, £15,575; eleven months, £422,556 (£2,444,477)- 


240 
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Blyth 120 MW Set in Operation 

The largest geprating unit yet 
installed .by the Central Electricity 
Generating Board, of 120 MW 
capacity, has been brought into opera- 
tion at Blyth power station, Northum- 
berland. It is the first of four 
machines which will together consume 
a million tons of coal a year. The 
newly commissioned generator is 
expected to be the most efficient yet 
in operation in Britain. No special 
ceremony was held to mark this climax 
to three and a half years’ work on the 
station by 50 different contractors and 
manufacturers. 

The building of a second station to 
be known as Blyth “B” is already 
authorised and this will contain 
generators over twice as large again 
(275 MW capacity). 


Kincardine Plant Commissioned 


The South of Scotland Electricity 
Board announces that the first 
120 MW set at the new Kincardine- 
on-Forth generating station was com- 
missioned on 28th December. A 
second 120 MW set will follow this 
year, another in 1960 and the station 
will be completed by the installation of 
a 200 MW set in each of the years 
1963 and 1964, making the total 
capacity of the generating station when 
completed 760 MW. 


£5 Million Transmission 
Contracts 


Contracts amounting in the aggre- 
gate to approximately £5 million have 
been placed by the Central Electricity 
Generating Board during the past two 
months for transmission lines and 
transforming stations. They include 
the following:— 


Acton Lane power station sub- 
station: Three 40 MVA 66/22 kV 
transformers. — Yorkshire __ Electric 
Transformer Co. 

Northfleet West substation: Site and 
foundation works.—Turriff Construc- 
tion Corporation. 

Leatherhead substation: 132 kV 
switchgear.—English Electric Co. 

Iver-North Hyde: 132 kV and 66 kV 
cables.—Pirelli-General Cable Works. 

Oxford substation: Uprating of 
132 kV switchgear.—General Electric 
Co 


Poole-Hamworthy: 132 kV cables.— 
Pirelli-General Cable Works. 


Portsmouth substation: 45 MVA 


132/33 kV transformer.—Hackbridge 
& Hewittic Electric Co. 


Axminster substation: Two 30 MVA 
132/33 kV transformers.—Bonar Long 
& Co. 


Taunton substation: 132 kV switch- 
gear and 275 kV connections.—British 
Thomson-Houston Co. 

Swindon substation: Site and 
foundation works.—J. L. Eve Con- 
struction Co. 

High Marnham-West Melton: 275 
kV line.—Riley & Neate. 


Hapton-Rochdale/Nelson: 132 kV 
line.—Riley & Neate. 
Padiham substation: Site and 


foundation works.—M. J. Gleeson. 
132 kV switchgear.—Ferguson Pailin. 

Widnes substation: Two 45 MVA 
132/33 kV _ transformers.—Yorkshire 
Electric Transformer Co. 


Rugeley power 


station: 


switchgear.—A. Reyrolle & Co. 


Frederick Road 


(Salford): 


132 kV 


Two 


60 MVA 132/33 kV transformers.— 


Ferranti. 


Penwortham-Peel: 275 kV _ line.— 
British Insulated Callender’s Construc- 


tion Co 


Ribble substation: 45 MVA 132/33 
kV transformer.— Brush Electrical 


Engineering Co. 
Beeston Royds 


substation: 


Two 


45 MVA 132/33 kV _ transformers.— 


C. A. Parsons & Co. 
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Barry substation: 60 MVA 132/33 
kV transformer. — Hackbridge & 
Hewittic Electric Co. 

Rheidol substation: 45 MVA 132/33 
kV transformer.—Yorkshire Electric 
Transformer Co. 


Hunshelf substation: 75 MVA 
132/66 kV _ transformer. — Fuller 
Electric. 

Boards’ Sales 


In the analysis of Area Boards’ sales 
for November issued by the Electricity 
Council the national figures show an 
increase over November, 1957, of 3-6 
per cent, but when corrected for 
weather conditions and working days 
the increase is 5-7 per cent. 

The second table gives the elec- 
tricity generated and area require- 
ments of the South of Scotland 
Electricity Board and the North of 
Scotland Hydro-Electric Board, with 
net “export” and “import” figures 
in each case. 


New Plant Installed 


During November two additional 
sets and boilers were installed in 
Central Electricity Generating Board 
stations. They were a G.E.C. 60 MW 
turbo-alternator and John Thompson 


ELECTRICITY SENT OUT BY AREA BOARDS FOR THEIR CONSUMERS 








Totals for November Twelve Months’ Totals Ended 

(million kWh) 30th November 

Area Board | (million kWh) 
| Inc. or | Inc. or 
1957 1958 Dec. °, ! | 1958 | Dec. % 
London 731-4 764°8 + 46 7,031°7 7.6268 | + 85 
South Eastern 466 4 501-1 +74 4,547°9 5.1492 | +132 
Southern 591° 6340 +73 5,698°3 651it | +143 
South Western 275°9 290°5 + 53 2,844'5 3,142°8 +10°5 
Eastern 748°4 781°7 + 44 7,370°1 8.1538 +106 
East Midlands* 6155 639°1 +38 6,290"! | 67777 | +78 
Midlands* 806-0 8320 | +32 | 8,039 8.7896 | + 93 
South Wales* 4438 44772 +08 4,787°8 50305 + 5°! 
Merseyside and North Wales* 4638 | 4825 | +40 | 49470 | 53121 | + 7:4 
Yorkshire* 793°7 | 79773 | ++ OST 8,208"! 86129 +49 
North Eastern* 16 | 4598 | +18 4,738°8 5,060°9 + 68 
North Western* | giz | go7 | — 02 8,455°| 89367 | + 57 
Total all Area Boards [7.1992 | 7.4397 | + 33 72,9590 | 79,1041 | + 8-4 
Direct Supplies by C.E.G.B. 231°8 261°6 +129 2,410°8 2,927°5 | +21°4 
Grand Total | 7.4310 | 7,703 | +36 | 75,3698 | 820316 | +88 
Mainly Industrial Areas* 4,386°1 | 4,467°6 +19 45,466'°5 48,520°4 + 67 
Mainly Non-industrial Areas | 2813-1 | 2,972-1 + $7 27,4925 30,583°7 +112 




















* Those in which industrial consumers took over 50°, of the total sales in the preceding financial year. 
+ The Yorkshire Board is at present temporarily taking a supply from an outside source. If this is allowed 


for the change would be +3°4%,. 


ELECTRICITY GENERATED AND SENT OUT BY SCOTTISH BOARDS 





Board 





Totals for November 
(million kWh) 


1957 1958 
South of Scotland E.B. 
Generated at steam stations 538°2 55277 
Generated at hydro stations 28°6 20°8 
Total generated 566°8 5735 
Sent out 5368 542°9 
Net import from C.E.G.B. +215 +378 
Net import from N.S.H.E.B. +392 +48°5 
S.S.E.B. district requirements 597°5 629°2 
North of Scotiand H.E.B. 
Generated—Water Power 1554 * 156°5 
Steam 26°2 3772 
Diesel 57 57 
Total generated 1873 199°S 
Net export to S.S.E.B. 39°72 48°5 
Sent out to Areas 136°3 146°2 





12 Months ended 30th Nov. 
(million kWh) 
Inc. or Inc. or 
dec. °,, 1957 1958 dec. 
+ 27 5,288°1 5.7415 | + 86 
27°5 310°4 298°7 - 38 
+ 12 5,598°5 6,040°2 +79 
+ Il 5,298°9 5.7164 | +79 
+758 | +3715 + 430°5 rI59 
+236 | +4322 +407°9 56 
+53 | 6,102°6 6.5548 74 
—— — —J 
0-8 1,672°7 1.7056 | + 20 
419 206°5 2744 +729 
0-04 59°6 652 | + 94 
+ 65 1,938°8 2,045°2 +55 
+236 | 4334 408°0 — 59 
we 73 1,392°4 1,522°8 + 94 
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550 klb/hr boiler at Bold “B” and a 
B.T.H. 20 MW turbo-alternator with 
a Yarrow 200 klb/hr boiler at Hayle. 

In the North of Scotland Hydro- 
Electric Board’s area an English Elec- 
tric 22-5 MW Francis turbo-generator 
was brought into commission at 
Lochay while a 200 kW diesel set at 
Thurso was taken out of service. 

As a result of the transfer of the 
Pinkston generating station from the 
Glasgow Corporation Transport De- 
partment on 1st November, the 
installed capacity (including overload 
rating) of power stations operated by 
the South of Scotland Electricity 
Board was increased by 65 MW to 
1,538 MW (maximum output capacity 
1,437 MW). 


Work to Start Soon on 
Strathfarrar-Kilmorack Scheme 


A start is expected to be made early 
in the New Year on the construction 
of the first two of the five dams 
involved in the North of Scotland 
Hydro-Electric Board’s Strathfarrar- 
Kilmorack scheme in Inverness-shire. 
A. A. Stuart & Sons (Glasgow), Ltd., 
have been awarded a contract—worth 
about £2,250,000—for the first phase 
of the scheme, including the construc- 
tion of dams at Aigas and Kilmorack. 

The entire scheme, which is 
estimated to cost more than {£14 
million, will have a total annual output 
of 261 million kWh. Covering a 
catchment area of 350 square miles, it 
will utilise the waters of Loch Monar, 
Loch Beannachan, and of the River 
Farrar, the River Beauly and their 
tributary streams. When fully under 
way the scheme will give employment 
to 1,000 men for five years. 


Floor Warming in Birmingham 


Flats 


Three eight-storey blocks of flats 
recently completed for Birmingham 
City Council on the Hawkesley Farm 
Moat site are the first multi-storey 
flats in the city with an electric floor- 
warming central heating system. They 
were designed by the city architect, 
Mr. A. G. Sheppard Fidler, in 
collaboration with the Architectural 
Department of Wates, Ltd. 


OVERSEAS 


Review of Cook Strait Scheme 


Messrs. Preece, Cardew & Rider are 
to make an independent appreciation 
of the Cook Strait cable project for 
transmitting electricity from the South 
Island to the North, the Minister of 
Electricity, Mr. Watt, has announced. 
This is the first indication of a likely 
Government reappraisal of the need 
to push ahead with the cable. Official 
sources indicated that the Govern- 
ment, which earlier had not been very 
enthusiastic about the cable project, 
is now beginning to think that the 
great hydro-electric potential in the 
South Island will have to be harnessed 
to the needs of the North. Mr. Watt 
said that the consultants were being 


Mr. T. H. Fulford 
(Central Electricity 
Generating Board) 
switching on a new 
132kV grid supply point 
at Paignton, Devon, on 
19th December. With 
him (left to right) are 
Mr. P. H. Longman (asst. 
district engineer), 
Messrs. B. Bearn and 
A. J. Riddle (Technical 
Department, C.E.G.B.) 
and Mr. F. S. Woodward 
(Messrs. Kennedy & 
Donkin) 


engaged as part of the programme of 
electric power development outlined in 
the recent White Paper. From other 
Government sources it is learnt that 
the consultants are expected to com- 
plete their report on the project in six 
to eight months. British Insulated 
Callender’s Cables, Ltd., reported to 
the former National Government early 
last year that transmission of power 
by cable across Cook Strait was 
thoroughly practicable. The cost of 
the cable project was given as 
£2,984,000. The complete cost of the 
transmission system from the Benmore 
station, on the Waitaki River in the 
South Island, to Wellington was given 
as £16 million. The Government, 
acting on the suggestion of the 
Joint Planning Committee (Govern- 
ment and Power Board representatives) 
approved the project in principle, to 
be in operation with the Benmore 
station in 1965, and decided to lay a 
trial length of cable. Following the 
election of the Labour Government 
the new Minister of Electricity, Mr. 
Watt, told Parliament, “ As a result of 
the revised power programme the 
Cook Strait cable could be deferred 
for a year, and if we can defer it for 
another year that will be good, too.” 


Long Transmission Span 


The New South Wales Electricity 
Commission has just erected a trans- 
mission line across the Hawkesbury 
River, a distance of about four-fifths 
of a mile. A spokesman said it was 
the longest and most difficult river 
crossing carried out by the Commis- 
sion and was believed to be the longest 
in Australia. The transmission line 
consists of six steel-cored aluminium 
cables strung between steel towers on 
the north’ and south banks of the river 
at a point four miles west of the 
Hawkesbury Bridge. The line is part 
of a new transmission system linking 
Sydney with Dora Creek, near Lake 
Macquarie. The line, which is 50 
miles long, starts near Dural. It is 
being built over some of the roughest 
country in the State, at a cost of £1 
million., At first it will be operated at 
132 kV but later it will form part of 
the 330 kV system which will carry 
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power from the Snowy Mountains to 
the north of the State and from the 
northern coalfields to Sydney. 


Aswan Agreement 


It is reported that the United Arab 
Republic and the Soviet Union have 
signed an agreement in Cairo on the 
construction of the first stage of the 
Aswan High Dam. Under the agree- 
ment Russia will provide equipment 
and technical services to the value of 
£36 million. The total cost of the 
scheme is estimated at £464 million. 
The loan is to be repaid by supplying 
local commodities to the Soviet Union. 
Payments will start in 1964 and will 
be completed in twelve annual instal- 
ments calculated in Egyptian pounds, 
with interest at 2} per cent. A West 
German group has offered a further 
loan of £17 million. 


Catalogues and Lists 


CRANES AND HOISTS.—63-page cata- 
logue of cranes, hoists and other mechanical 
handling machinery, including electrically 
operated models.—Herbert Morris, Ltd., 
Loughborough. 

DOMESTIC APPLIANCES. — 33-page 
catalogue illustrated in colour and giving 
particulars of the company’s range of electric 
cookers, space and water heaters, etc., with 
a separate price list.—Simplex Electric Co., 
Ltd., Creda Works, Blythe Bridge, Staffs. 

LIGHTING FITTINGS.—Comprehensive 
sectionalised catalogue covering the company’s 
range of industrial and commercial lighting 
fittings and equipment, with a separate price 
list.—Harris & Sheldon (Electrical), Ltd., 
Ryder Street, Birmingham, 4. 

Two illustrated catalogues (811/58 and 
813/58) dealing with commercial lighting fit- 
tings and recessed and display fittings respec- 
tively, accompanied by four lists covering 
decorative and commercial lighting glassware, 
outdoor lighting fittings and a corrosion resist- 
ant fluorescent fitting.—Falk, Stadelmann & 
Co., Ltd., 91, Farringdon Road, E.C.1. 

Three leaflets dealing with the company’s 
range of clip-on mirror and bedlight fittings 
and the “ SPL” picture refiectors.—Linolite, 
Led., 118, Baker Street, London, W.1. 

MOTORS. —Illustrated 8-page catalogue 
giving particulars of the company’s range of 
industrial a.c. motors from 1 to 300 h.p.— 
Crompton Parkinson, Ltd., Crompton House, 
Aldwych, London, W.C.2. 

RELAYS.—37-page catalogue (144e) deal- 
ing with the company’s range of relays and 
electrical automatic control apparatus.— 
Londex, Ltd., Anerley Works, 207, Anerley 
Road, London, S.E.20. 
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NEW ELECTRICAL EQUIPMENT 





Polarised Relay 

The type 4199 miniature polarised 
relay for telecommunication circuits, 
announced by STANDARD TELEPHONES 
& Cases, Ltp., Connaught House, 
Aldwych, London, W.C.2, plugs into 
a jack arranged for panel mounting 
by two fixing screws. The plastic 
moulding enclosing the relay is 
secured by a captive screw engaging 
with a tapped hole in the relay frame, 
and a handle, which folds flat against 
the cover, enables the relay to be 
withdrawn without a special tool. 

Permalloy “C” is used for the core 
and poles, giving low hysteresis and 
small remanence, and the balanced 
armature carries a pair of anti-chatter 
springs to which are riveted disc con- 
tacts, both fixed and moving contacts 
being of copper-palladium alloy. The 
windings are disposed on two separate 
moulded spools, each of which can 
accommodate two independent coils 
to provide winding arrangement 
flexibility, permitting parallel wind- 
ings, balanced winding with high- 
insulation requirements or low 
inter-winding capacitance as required. 

An excitation of 10 ampere-turns 
is recommended for all supply 
frequencies up to 100 c/s to give 
bounce-free operation, this level being 
increased at higher frequencies. The 
windings are designed for a continuous 
rating of 2 W and 250 V maximum 
between windings and ground, or 
500 V if the coils are not on the same 
spool. The overall dimensions of the 
relay are 2-125in long by 1-531in wide 
and 1-093in deep, and the average 
weight is 4-66 oz. 


Conveyor Oven 


An electrically heated conveyor 
oven with forced air insulation, intro- 
duced by HeEpin, Ltp., Commerce 
Estate, South Woodford, London, 
E.18, has been designed to dry out 
moisture from the field coils of electric 
motors. The coils are carried through 
the oven by an electrically driven 
mono-rail conveyor and a pumping 
system automatically applies varnish 
to the heated coils. The conveyor, 


which is an endless chain carried on 
rollers in a steel track, is equipped 





Hedin conveyor oven 


with a variable-speed drive, a protect- 
ing shear pin in the drive sprocket 
and a tension unit to compensate for 
chain stretch and thermal expansion. 
The oven is divided into two zones 
—-heating and soaking—for effective 
temperature control, each separately 
governed by a _ mercury-in-steel 
temperature controller.. Five centri- 
fugal fans are incorporated for air 
circulation. For ease of maintenance 
the heaters have been made remov- 
able, the drive unit and control circuit 
are easily accessible, and the oven 
roof is sectional and can be removed 
if desired. 


Comb Relay 


Up to ten contact actions may be 
fitted to the comb relay introduced by 
SIEMENS EDISON SWAN, LtD., 155, 





Siemens Edison Swan comb relay 


Charing Cross Road, London, W.C.2, 
developed from the standard Post 
Office 3000-type relay. Several modi- 
fications have been incorporated: the 
spring set lifting pins have been 
replaced by a lifting comb of synthetic 
resin-bonded paper which bears 
directly on the metal of the armature 
without the use of lifting studs, the 
radii of the yoke knife-edge and 
armature have been increased to give 
improved seating, while the diameters 
of the armature back-stop and residual 
screw have been increased and given 
a slightly domed striking surface for 
increased life. A greater buffer block 
lift has been obtained by lengthening 
the block to bring the steps of the 
springs nearer the actual contacts. 
Spring-sets are available built up from 
any combination of make, break and 
changeover actions, up to a maximum 
loading equivalent to ten make actions, 
and the relay can be used on supplies 
up to 250 V. 


Small L.V. Transformers 


Transformers rated for an output of 
40 W at 25 V to supply handlamps, 
soldering irons and similar appliances 
are announced by the NELSON ENGI- 
NEERING Co., Ltp., Netherfield Road, 
Nelson, Lancs. Designed ,to plug 
directly into three-pin (round pin) 5 A, 
240 V socket-outlets, the unit, which 


weighs 2 lb and has overall dimensions 
of 23in by 2Zin by 37in high, is 
supplied complete with oft of two- 
core sheathed output lead. The 
primary and secondary windings are 
separated by a metal screen connected 
to the earth pin, and the transformer 
is housed in a resin case. The retail 
price is £3 3s. 


Switch-socket Outlets 


A new range of round-pin switch- 
socket outlets, in 2, 5 and 15 A sizes, 
has been announced by M.K. ELEgc- 
TRIc, Ltp., Wakefield Street, London, 
N.18. All are made to suit the square 
type B.S. box with 23in fixing centres 
and they are available as surface or 
flush units. This applies to units with 
and without pilot lamps, and as they 
are interchangeable with existing 


, he 
Surface and flush units from the new M.K. 


range of round-pin switch-socket outlets 


unswitched socket outlets of the same 


ratings, considerable flexibility is 
possible. The surface units have 
steel cover plates finished in 


aluminium stoved ename!, or brass 
plates with BMA or matt chrome 
finish. Full details of the range, 
including prices, are given in leaflet 


248, obtainable from the manu- 
facturers. 
Radiation Pyrometer 


A radiation pyrometer for monitor- 
ing the surface temperature in an 
induction hardening process has been 
developed by the Wembley research 
laboratories of the GENERAL ELECTRIC 
Co., Ltp., Magnet House, Kingsway, 
London, W.C.2. The _ instrument 
consists of a thermopile constructed to 
give an electrical output substantially 
independent of ambient temperature, 
over a wide range of source tempera- 
ture. Used with a radiation collecting 
probe, an aperture stop or system of 
collimating stops in the path of 
incident radiation, the instrument 
requires calibration for any particular 
application. 

A target body is enclosed within a 
cavity in an aluminium block. Heat 
radiation falls on the target through a 
small aperture in the cavity wall, 
raising the target temperature a few 
degrees Centigrade above that of the 
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G.E.C. radiation pyrometer head 


cavity. This temperature rise is a 
measure of the radiation absorbed and 
indirectly the temperature of the 
radiation source. The output depends 
on the effective aperture of the pyro- 
meter and the disposition and surface 
conditions of the radiation source. 
Radiation from a cone of about 40 deg 
included angle is responded to, with 
full aperture, although peak sensitivity 
occurs within a 10 deg cone. The 
normal output of 1 mV may be fed 
into a millivoltmeter or light-spot 
galvanometer, the response rate of the 
system depending on the millivoltmeter 
since the thermopile response is very 
rapid. 

The target body consists of a 
number of thermojunctions of 0-oo4in 
diameter wires disposed radially in 
the cavity. The reference junctions 
are welded to a segmented annular 
ring clamped in the pyrometer case, a 
thin film of resin insulating this 
assembly from the case. Polished 
rods of fused silica, }in diameter and 
up to 12in in length, can be used for 
radiation transmission between the 
source and pyrometer if smoke or 
spray are present. 


Cooker Control Unit 


A competitively priced cooker 
control unit with a cooker switch 
rating up to 45 A has been introduced 
by the SimpLex ELsEctRIc Co., LTD., 
Broadwell, Oldbury, Birmingham. 
Auxiliary circuits are available for 
either 13 or 15 A. The unit has a 
single rotary control, with four clearly 
set positions which actuate two 


independent d.p. switches for separate 
and combined operation of main and 
circuits. 


auxiliary Pilot indicator 








Simplex cooker control unit with rotary 
control 


lights are available for both circuits. 
The interior components are mounted 
on an easily removed chassis and a 
ceramic base provides an improved 
safeguard against insulation failure. 
In order that the unit may be con- 
nected to the» maximum sized cables 
large terminal clamps are provided. 
The finish is in either cream or white 


enamel or in “Creda” matching 
colours as an extra. 
The prices, without plug, are 


£1 2s 4d (13 A) and £1 5s 4d “r5 A). 


Fluorescent Lighting Capacitors 


A range of “ Aroclor” impregnated 
paper capacitors for fluorescent light- 
ing equipment, suitable for operating 
in temperatures up to 70 deg C, has 
been introduced by the components 
division of the TELEPHONE MANvu- 
FACTURING Co., Ltp., Cray Works, 
Sevenoaks Way, Orpington, Kent. 
Housed in oval section, argon-arc 
welded and sealed aluminium con- 
tainers, the capacitors are fitted with 
an external discharge resistor and 
solder tags. The range at present 








T.M.C. fluorescent lighting capacitors 


comprises 12 capacitors, with ratings 
from 3-2 to 11 #F at 275, 400 or 440 V 
a.c., the 275 V capacitors normally 
being fused. Alternative terminal 
arrangements are available if required, 
including terminal shrouds and 
screwed or plug-in connectors. 


Electric Blankets 


A new luxury range of electrically 
heated blankets, in single- and double- 
bed sizes, has recently been introduced 
by SutciirFE & CLARKSON, LTp., Spa 
Street Works, Burnley, Lancs. Aill 
the models are made on the principle 
of low loading (60 W single, 95 W 
double) and natural heat dissipation 
without thermostats. .They comply 
with B.S. 2612 and are made from a 
fleecy wool mixture, in natural cream 
colour, and the elements are insulated 
with a heat resisting and waterproof 
p.v.c. material. The single-bed size 
blanket (53in by 25in) is .provided 
with 11ft of flexible and fitted with an 
on/off switch which is illuminated 
when the blanket is switched on. The 
double-bed size (53in by 4oin) is avail- 
able either as a single-heat blanket or 
with a three-heat switch. 

All blankets are finished with a 
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ribbon binding and the respective 
prices are:—Model SS (single) £3 15s 
plus 15s 7d purchase tax; model DS 
(double, single-heat) £4 19s 3d plus 
£1 os 8d; model D3 (double, three- 
heat) £5 2s 8d plus £1 1s 5d. 


Electronic Potentiometer 

A high-speed, continuous balance 
null type electronic potentiometer 
designed to register low potential elec- 
trical values from signal sources such 
as thermocouples, resistance thermo- 
meters, flow meters, strain gauges and 
shaft position indicators has been 
announced by the ELECTROFLO METERS 
Co., Ltp., Abbey Road, Park Royal, 
London, N.W.10, a member of the 
Elliott-Automation Group. 

The potentiometer is available as a 
single point recorder; a recorder with 
multiple alarm switching; a controller- 
recorder with two-step or proportional 
action; and as a recorder-convertor 
giving a pneumatic transmission signal 
of 3 to 15 p.s.i. 

The total motion is transmitted 
through a single shaft, mounted in ball 
races, and the recording pen and 
indicating pointer as well as the control 
and multiple alarm switching, propor- 
tional sender, pneumatic convertor 
and coding number are directly and 
positively related. Both the desired 
value indicator and the measured 
value pointer are readily observed 
from a distance. By incorporating a 
scanner for process variables the 
potentiometer may be used to generate 
a signal operating a print-out device. 
A model offering 24 push-button 
switches selecting indication from 
different temperature measuring points 
can be supplied. A descriptive publi- 
cation, No. 197, is available from the 
company. 


Indicator Lamp 


An indicator lamp, catalogue 
No. S.L.170, for mains, neon or low 
voltage bulbs, has been introduced by 
ARCOLECTRIC SWITCHES, LTp., Central 
Avenue, West Molesey, Surrey. Bulb 
replacement is carried out from the 
front by unscrewing the domed heat- 
resisting plastic lens, which is avail- 
able in a range of colours in both 
transparent and translucent form. 
The distance between the lampholder 
and lens may be adjusted to suit bulbs 
of varying lengths by slackening a 
single screw. Suitable for mounting 
on panels up to #in thick in a single 
tiin diameter hole, the lamp, not 
including a bulb, has a list price of 
12s 6d. 


Arcolectric indicator lamp 
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IMMERSION HEATERS 





i HE installation of an immersion heater is not a costly in which the heating element can be withdrawn without 


matter and providing the length of pipe runs is kept to 
the minimum and the storage tank is efficiently lagged, 
it can be an economical form of water heating. The 
majority of immersion heaters are rated at either 2 or 
3 kW and a well-planned installation should provide 
sufficient hot water for bath purposes within 90 minutes. 

Their design has changed little over the years and 
from the score or so manufacturers listed in the following 
survey, models are available to meet most of the-variations 
likely to be encountered in domestic plumbing systems. 
There are two main types: the removable element design, 


first emptying the tank, and the embedded er non-with- 
drawable pattern. From the point of view of efficiency 
there is little to choose between the two and both are 
made for fixing either vertically or horizontally. The 
immersed length ranges between Io and 36in. 

With few exceptions, a thermostat is required for use 
with an immersion heater and most models are provided 
with a suitable pocket to accommodate it. The 
thermostats are available free of purchase tax (if sold 
separately), while the immersion heater is taxable at the 
rate of 30 per cent. 





Manufacturer 


Type 





33, Grosvenor Place, 
London, S.W.1. 





A.E.1.-HOTPOINT, LTD., 








A2010 
(double blade) 


AA2010 
(single blade) 


BB3010 


A014 
(double blade) 


AA3014 
(single blade) 


B4018 
~ BS018 
~~ €DIOIO 
~ €D2010 
~ ©D2027* 
 €D2510 
¢D2527* 
“CD3010 
‘CD3027* — 
~~ €D3030 
CD303%6 
“criIoIo | 


Cs1010 
C010 
~ en077* 

Cn2si0 
ci2s27* 
C3010 
cs3027* 


cm 
13030 
| 





13036 
CKI010 
cK2010 | 





Immersed Loading 
length 

(inches) 
10 | 2 kW 
io =| kW 

| 

1 3kW | 
4 | kw 
14 [ okw 
18 4kW 
is | 5 kW 
me kw 
Te Gee 3 
27  2kw 
10 23 kW 
27 ~=6©«|)(o kw 
10 ; 3 kW 
a a ye 
30 | 3 kW 
3% 6] kW 
Ts 
~~ 2kw 
2 | 2:w 
10 ~ kw 
a7 | w2kw 
io 8=6©|) | okw 
27 | 3sw 
ee ee) 
%0CU«dLCtC“‘«‘ KC 
| 1kw 
2 2kW 
7 | 2kw 
Te ee 
27  ~#~| 2&Bkw 
10 kw 
27 | 3kw 
30 L 3 kW 
Evy kW 
o- | tum 
10 2 kW 

















ase. | ott. “) Purchase tax 
(inches) 
rr 2100 | £1 0 
i | 276 | 006 | 
2 | ave! wne | 
"ag ane | ou7 | 
“au | aoo | won o | 
2 (21s 0 | 16 6 | 
“3 | 608061 @ ew 
ra 276 | wwe | 
2 a98 | cmon | 
3 | awo | wn o | 
ie: oh 210 0 ee 
2s | aeo !] awn e | 
a “2100 | gio | 
ua | awoo | ono 
- 2 | aoo| ono | 
2 | awoo | ono | 
py [276 | wwe | 
_&@ | aoe | gown | 
2 | aoo}| one | 
~ 2 | awe Ol o | 
- @ | awo | ono 
2 | a0o | ono | 
- 2 | a20o | an o 
@ | awo | ono 
~ 2 | ao | ono 
- —_ | oP eb 6 | 
 _- |. eo Fae 6 f 
—_ - ate anes 
— we 2 £0 10 6 
--@ | are £0 10 6 
—2- | @?¢t: oe <6 | 
—_— 1 a. 2 £0 10 6 
2} | a76 | m0 6 
>. 2s ae 6 f 
a | a76| owes | 
a | a76| @wsc | 
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Manufacturer Nameor | Type Immersed | Loading Thermostat s ri Price Purchase tax 
| model | length pocket h nol 4 . (excl. tax) 
| (inches) 
i (inches) 
| ] : 
| cK CK2027* 27 2kw | Yes 2} 27 6 £0 10 6 
CK | CK2510 io 6=0O | «6CokwWCOdTté‘es—(‘<‘(L#é3SO«akté«;C«Cak 7 & £0 10 6 
cK | ckas27* | 27 | 2kw | Yes | 2} | £27 - | £010 6 
cK | CK3010 10 3kw Yes 2} | 27 6 £0 10 6 
CK | ©K3027* 27 3kWw Yes 2} | a7. £0 10 6 
ck | CK3030— | 30 3kw |tltYss—s| 24 | 276 | 10 6 
gg teeing dell = | cK | cK3036— | 36 | 3kw | Yes 24 | 276 | £010 6 
a eg . |“ Twimerser "+ | CH10/3036 | 10 and 36 land 3 kW | ion ae _& so | é 3 1 
“Twimerser” | _CH20/3027 10 and 27 | 2and 3 kW cw | on 2} See i 87 1 
Dual purpose } 
| “Twimerser"t | _CH20/3036 | 10 and 36 } Zand 3 kW | ea iF 23 eee | a3 
| | Dual purpose | | 
“ Twimerser "t | ~_CHB20/3036 10 and 36 || 2and 3 kW | _- 2} | £510 0 | fi 42 
° These | heaters may be formed on site to intermediate lengths between |8 and Zin. 
t Heaters may be bent back to intermediate lengths between 24 and 36in. 
} Suitable for cylinders less than |5in diameter. 
“ Dumpy Non- 10} to 20 2kw ss Yes 24 220 | £0 9 3 
_Wwithdrawable 
/ “Dumpy” | No | 23and27 | 2kW Yes | 23 | 240 | 099 
witirenehie | | 
« Dumpy”’ Non 15 to 30 3 kW Yes 2} 240 9 9 
withdrawable 
“u2" Non- 10}to20 | 2kW No 1 | £118 0 £0 8 5 
withdrawable | 
“U3” No | 1Seo30 | 3kw No 1 | 220 £0 9 3 
withdrawable 
“UT.” No 10} to 20 2kw | Yes iW 200 | 810 
withdrawable | 
UT3" Non- ISto30 | 3kw | Yes 1 2 4 0 10 9 9 
withdrawable | | 
spirod ** 7 } _ ‘ , aes oT <a ek ileal Ey 2 1 “8 ) a 0133 | 
AIDAS ELECTRIC CO., Spirod oe 23 2 kW Yes 2} 00 fi 3 
Rowdell Road, ae 1 a §6«~6—Sl eT a me <5 olan. an ate _ oe aol 
pirod Non | 10§ 3kW Yes 2 . VE @¢ 4 2? S 
ae. withdrawable ’ 
Middlesex. “Spirod” Non 231036 | skw | Yes 23 | ose £0 14 4 
on 
| “ATc2" | Withdrawable | 21 to 30 [| 2kw Yes 23 5 7 0 ti 37 
| t to 
6 3 6 ee 
““ATC3” | Withdrawable | 210036 | 3kW Yes 23 eine | a9 
| to 
| | goo | e019 
—=aTca” | Wichdrwwable | 2? | 4uw | Ye | 28 wo | a 810 
|aF6 | ane 
ar ea Withdrawable |  10t020 | 250t0S00W | No i ee 3 | ‘a: 63 
} | | to 
ans | 076 
“PTL” | Withdrawable | 10}t0 16} | Ito2kW | No rr iis 0 | 8 0 
to to 
| | 200 | 810 
| 5023 5 | saw No 2 | £410 0 | £0 19 10 
BENHAM & SONS, LTD., | wichdrawable | | | 
i treet, qq —- = — ——_—_—_—_——- — —__—_—J 
tence wie . 5024 - 7 kw No 2 £415 0 £i Olt 
| on 
1. A.E.1.-Hotpoint dual-purpose “* Twimerser” 
2. A.E.1.-Hotpoint 10in type CD heater 
3. Aidas side entry “ Spirod” immersion heater | 
4. Benham non-withdrawable type with combined thermostat : é ae 
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Manufacturer Name or | Type Immersed Loading Thermostat | Perk Price | Purchase tax 
model length | pocket head : (excl. tax) } 
(inches) | | (inches) 
| 5025 Non- s | 2aw | No 2 £418 6 flies 
withdrawable 
| ane Non " 25 kW No 2 2 6 fi27 
| withdrawable } | 
 sr.té‘dg;#DSC:é«sés 123 3 kW No | 2 ose fi 3 2 
withdrawable . 
soe 14 3} kW No 2 ss 8 0 fi 39 
withdrawable | 
BENHAM & SONS, LTD., ——_—— — a ne eecenere ene eer ae 
66, Wigmore Street, 5029 16 | 4kw No 2 as619 6 | £1 510 
lion, W.1. ctitideanitte | 
continued —_—_———_}— t — ———$<—_| —____—__4 
— 7113 Non 1 0~C~«SsC“‘<‘éa dCs 2 | #oo| es 
withdrawable 
1 7s Non- 104 | 25 kw | Yes | 2 6 4 ‘Oo. a 
| withdrawable | | | } 
7117 Non 12 3kw Yes | 2 | £6 6 0 4179 
withdreneble | | | 
7119 | Non- | 13} } 34 kW Yes | 2 #6 12 6 fi 92 
| withdrawable | | | 
BERRY’S ELECTRIC, LTD., | + Biuehead "’ Single loop lito 36 | 3kW | Yes 2} 42210 0 aol o 
Touchbutton House, } embedded 
Newman Street, | 
London, W.1. | 
“Stellex” | 12 2kW Yes | 24 | 286 £015 | 
_W2i2H | wichdrawable 
Cc. H. BLACKBURN & CO., * Stellex ” | Non- | 21 2kw Yes 2} | £4 1 6 £0 17 I! 
LTD., | wai HV withd rawable | 
10, Grays Inn Road, ~~ ——__- — oF ___ ___ 
London, W.C.|I. “Stellex"’ | Non 12 3kW Yes 2} a 15 0 £0 16 6 
W312H | withdrawable 
= Stellex ”* Non | 21 | 3kW Yes 2} | £49 0 £019 7 
W32IHV whthidsenaiie | | | 
/ } | | 
* Tubalox "* suite ai Hh | 2kw | Yes 2} | £496 fi 08 
LAMS | | 
olineadtts | | 
“ Tubalox ” | uae) element, | I3}t042 | 2or3 kW Yes | 2} | £4 19 ry ieee 3 0 
GEO. BRAY & CO., LTD., LAMS | | | 
Leicester Place, wtthdrewable j 
Blackman Lane, -orwe-an Si err, mesos "EE Ree } —_— 
Leeds, 2. “ Tubalox "* ee element, 4 “2 kW Yes 2} | 236 £0 9 7 
LAQD | } 
wtthdramable | | 
~“Tubalox” | Singleelement, | 13}t030 | 2or3kw | Yes 24 | 236 097 | 
LAQD on- | 
withdrawable | 
3ITHV and | Non- Il and 14 3kW Yes 2} a2 5 0 £0 911 
314HV | withdrawable, | | 
| shallow head | 
31BHVand =|  Non- |‘ 1B and 21 3 kW Yes 2 (250 £0 911 
321HV | withdrawable, | | 
BULPITT & SONS, LTD., | shallow head | | 
St. George’s Works, SY —- Wee ere $f 
Icknield Street, 324HV and Non- 24 and 27 ahws |llCYss: CO|tiaRti‘(]EUCS ESCO | CMO 
Birmingham, 18. 327V | withdrawable, 
| shallow head } 
330Vand |  Non- |: and 36 auwti|ttiCYss—SCd| 24 | as o | £ 911 
336V | withdrawable, | | | 
| shallow head” | | 
| ! | 
* Rubicon” | Non- | Il, 16 and 21 | 2kw Stemless | 2} | as 0 | € 911 
| PN withdrawable ; _thermostat 
~~ Rubicon ” Non- ee “Stemiess | 2 | 2100 | NO 
PN withdrawable } thermostat | | 
“ Rubicon | Igand2i| 2kW | Yes | 2 | @100 | no 
x withdrawable | | | 
| “Rubicon” | Now | 24 to 36 2Kw | Yes 23 | 250 | wo 1 
| ” withdrawable } 
CONTROLLED HEATING - ———————— a —- 
UNITS (LONDON), LTD., | “Rubicon” Non. | 11, 16 and 21 3kW Yes 24 | £210 0 £0 11 0 
Avenue Ro: | x withdrawable | | 
H ton, pune — ae a bee ears —— eo 
Middlesex. * Rubicon " ‘Non- | 24 to 26 3 kW Yes 21 215 0 £012 1 
a _| withdrawable | 
= Rubicon " oe j 1, t6and2t | =2kW | No | " | 200 )| wen | 
| wnaniite j | 
“Rubicon” | Non 241036 | 3 2kW No Fr | aso! won | 
NA withdrawable | | 
“ Rubicon ” | Non 17, 16 and | 21 3 kW No | i} | 200) wean | 
NA withdrenable | | | 
“ Rubicon ” Non- | 24t0 36 3 kW No “un | e@e@sol|l|aod | 
NA withdrawable | 
| | 
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Manufacturer Name or Type Thermostat | Ss Price Purchase tax 
model } pocket | head 7 (excl. tax) } 
| (inches) | 
Creda Embedded Yes | 23 250 £0 9 10 
Redhead " | 
CREDA (SIMPLEX “ Creda Embedded Yes 2} Qa 3e@ it @&@ 2s 
ELECTRIC CO., LTD.), Redhead "’ | 
Creda Works, I a a. == some a a Se - S: ETE — 
Blythe Bridge, * Creda Special, for Yes 2h gaQase0t i @ 98 
Staffs. Redhead " bending back to 
aminimum 
immersed length 
of 18in 
D.201 Non- Yes Fh | £4212 6 £0 11 10 
withdrawable 
ELTRON (LONDON), | _____— ~— + —___—|________ 
LTD., D.202 Non- Yes 24 £217 6 £0 12 11 
Accrington Works, withdrawable 
Strathmore Road, REE OED ER ae eee - ——— os —ae ——r~uns SS 
Croydon, D.301 Non- Yes I} 43 10 6 £0 15 10 
Surrey. | withdrawable | 
~ ,302 Non- Yes 23 215 6 £0 17 0 
withdrawable 
U.95759 Non- Yes 23 427 6 £0 10 6 
See, Seaemowes & withdrawable - 
a, Farringdon Road, > "U.95759 tS nit Noa- sr ‘ Yes a 3 prt ; a2 7 | ; £0 ‘10 “e 
London, E.C.1. withdrawable . 
D Non- Yes 3 4210 0 aol oO 
G.B.M. (ELECTRICAL) . “ 
BIRMINGHAM, LTD., | ee sf a 
429, Messley Read, B Non- Yes 2} £210 0 £0 11 0 
Birmingham, 12. withdrawable 
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Bray ** Tubalox ’’ type LAMS 


Blackburn W312H “ Stellex’’ heater 
Creda ** Redhead” immersion heater 
Controlled Heating Units type PN 


** Rubicon” heater 


Two heaters from the Berry’s ** Bluehead”’ 


range 


10. Falk, Stadelmann model U.95759 


non-withdrawable heater 


11. Heaters from the Eltron range 
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12. Sectional view of a G.B.M. type A heater shown 
alongside a type B 
13. G.E.C. model DE2000H 104in heater 3 
14. Heatrae “ Slimrod”’ immersion heater 
15. Santon dual immersion heater 
i | 
Immersed | Perk 
Manufacturer Name or Type length | Loading Thermostat oot ae Price | Purchase tax 
model (inches) pocket (inches) (excl. tax) 
a | Withdrawable | 10 to 42 2 kW Yes } 2} £4 R 6 £0 = 3 
| | | 
ei76 | £5 9 
G.B.M. (ELECTRICAL)  & | Wihdverile | Wet. 3 kW Yes 24 #ooo| é til 
BIRMINGHAM, LTD., to } 
439, Moseley ad, | | ' 2 ee 3 ae 
Birmingham, 12. — — — a —— —_ ” —- SS ae ee 
(continued) A | Withdrawable 12%0 42 | 4kw Yes 2} | £6400 fi 6 3 
| | to to 
| £8 14 0 | £ii8 | 
DE2000H | Sheathed wire 10} 2kw No u | 250 | £0 9 10 
DE2I rT Sheathed | wire Il to 30 2kWw Yes 2} | 250 £0 9 10 
Deze | | 
DE2123 | ' 
DE2I27_— | | | | 
DE2130— | 
GENERAL ELECTRIC CO., ——___— Se ee ee 
LTD., DE3000H 4 ‘Sheathed wire | 14} 3kw No | Fi 2 ££ a) ee 10 | 
Magnet House, See Cietanes amend | et. SS eS a ee ee — 
Kingsway, DE3III | Sheathed wire Il to 30 | 3 kW Yes 23 | 250 | ££ 910 
London, W.C.2. DE3118 
DE3I23.— | | 
DE3I27_— | | 
DE3130— | | 
DE2123A | Dual-service. | 23 to 730 | | and 2 kW Yes 2} ‘4 0 9h | £0 17 7 
DE2127A | Sheathed wire | | 
DE2130A | | | 
| | 
! | | 
| “ Slimrod” Embedded i i 2kwWw Yes 23 | aos | £0 10 I! 
- es A Te iniiiapontadia = ae eS ——————————— ————EEEEE——————EEE 
“ Slimrod " Embedded _ 12 | 3 kW Yes | 2} £ 29s | £0 10 11 
— — — ——— — —E ———EE — ——— 
“ Slimrod " Embedded 2ito30 | 3kWw Yes 2} 2 98 £0 10 I! 
Embedded 16 2kw No ws 4140 | £108 
| Embedded iW 2kW No 2 ' @&2aei &.2s6 
Embedded | 16 | 3kWw | No | Jt 6 14 6 } as 2 
Embedded 12 3 kW No | 2 “sie 0 | € Sit 
Embedded 10 ;  4kw sl No 2 | @70e | 68 
HEATRAE, LTD., ——— - - ee = * Oe A 
Heatrae Works, Embedded 16 4kw No 2 | 8 76 | £119 0 
Norwich. —_—— . — —— —_—— - — _ —|——_ — 
"Embedded 16 | 4ew Yes 23 | 4450 | £018 8 
_ | Withdrawable 21, 24 and yw 2kw sf Yes 24 £5 12 149 
27 ep | _@ 
| £6 0 | £1 6 
| (24) | (24) 
| | 6 8 | él 6 
i 4 (27) (27) 
Withdrawable 30 or 6  2or3 kW | Yes 2} mweé-ift@H?d9? 
(30) (30) 
710 6 | £113 J 
(36) (36) 
| Withdrawable 42 3or4kw | Yes | 2} awso0 fi 16 3 
S720A | Vertical | I1tol6 | 2kW | Yes 24 | go | ono 
8730A | Vertical | 160030 | 3kW Yes 2 | goo | no 
DUNCAN LOW, LTD., A ONE sti ao Me A TERE nc raat ae. ES a ee 
57-61, Trossachs Street, 8620 Circulator, 9} | 2kw Yes Oval flange 2217 0 | #12 6 
Glasgow, N.W. side fixing | | | 
8630 “Circulacor, | 17 3kW Yes ‘Oval flange ; #ee 013 5 
side fixing 
| 
METWAY ELECTRICAL EWHI!I13 | Embedded Wl | 3kW Yes 2} 019 6 ao 12 11 
INDUSTRIES, LTD., te is a Ss ‘ = HE hi Bt 
Canning Street, EWHI43 Embedded | 14 ; 3kw | Yes 2 |} 2 10 | £013 3 
Kemp Town, - 2] $$ | — _—_—__— —__—_—_—_—_+ 
Brighton, 7. EWHI83 Embedded 18 | 3kWw | Yes | 2} | a2o0 4013 5 
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Size of } 
Manufacturer oo - Type length Loading bar =~ yh { ~ ,* Purchase tax 
(inches) 
METWAY ELECTRICAL EWH243 Embedded 24 3 kW Yes 24 4230 £013 8 
a ~ EWH273_—«| ~—«sEmbedded 27 y ookw Yo. au | ea4o0)| gun | 
Kemp Town, i - —. - —_—_—— _ — a Ba 
Brighton, 7. EWH303 Embedded 30 3 kW Yes 2 a5 0 £014 1 
(continued) 
T. ®. MORLEY & CO.,LTD, | “Te Beam” Embedded 12 2) kW Yes 24 230 £0 9 4 
Hull. 
IR/LI2 oR” 12 1 kw Yes 24 47 6 £019 3 
- ai2 -—". 1 8 2kW By siaae ~*~ b, et 6 hh BS 
IRB “R” 18  2kW Yes Ta” Can i ee a ome 
a a ar 21 { 2kw Yes res er ie a3 4) 
Laid Raa “R ee 2 kW Yes —~ 4 aes “92 | 
ne : iR/230 3 ae ee 2 2 kW Yes . 2% Aas £6 19 6 £1 10 8 
IR/312 R 12 3 kW Yes 24 is 8 6 fi 31 
— ae ee ea pa] 
. a 2 i, ve Yes 2 96 | fee | 
a <_< Se eK ae 4 3 kW Yes nu | 66 | oo | 
5 RT a 7 | 3 kW a... So 736 | au7 | 
ood R330 i it = 3 kW Yes ee qos | eit | 
i. ae ae ee 3% | kw “Yes a | wee | ce 2 | 
ae IR/342 oR” 2 3 kW Yes 2 1818 6 £119 3 
10 at 17) ee ee) ee ee |. ee —s 1 eecEe 1 One 
io | nae] “™)6|COU KW ~ Yes 2 awe | giunu | 
 — it —e - 27 cea ea ae es oe “ws | 
7/7, a cy Ce es oe Yes ee ees So a ae ey ee 
“ie —eQait | Beaver” 7." 2 kW Yes ho ae fol o | 
o | a ae ee eee a eee foo | 
€9723. «| +«“Beaver” = 2 kW = | = | @ee | ane 
£Q27. «|= “Beaver” ee ee 7 Ge eee foi o | 
*” -——'q230. +«| “Beaver” | 30 #=x| 2kw “Ve ~ took. aes. Dae 
SANTON, LTD., “ll oo | lll ot Toy “£210 0 oo | 
Somerton Works, = —_—_—_——_— —— —_— /—_—_ — —_—_—_—___—__—— —— 
a ' Newport, EQ318 | ** Beaver” is 3 kW Yes | 2} #2 10 0 ao il O 
a J — €9323. «(| +=“ Beaver” ae “3 kW — | - | aee | one 
<7 ——¢Q327..=«(| += Beaver” 7 ae el pe a Ope nwo | no | 
a £9330. +| =“ Beaver” ~ 30 — Saw | Ves oe | a0oo0|] ono. 
a "9336 «| ~=“* Beaver” + & 3 kW Yes 2 | ane | on7. 
= T 6Q416 | “Beaver” “=a | aa | @ | = The | ous 
* 0421. «| ~~ “Beaver” << Wee ee C “—_ | = | meet eee 
= £9436 | “Beaver” eee ae oe oe a an ee 2 oe 
all ~4Q/7011H =| “* Orter” i" 3 kW ie 1 ae | ae 
e 1Q/301I8HV. |“ Otter” a. | sar Ys) SS eee a ol | 
a ae | —<—_ ) = | sor | ws | “25 0 a on | 
~ 1Q/3027V ~ * Otter” oe... |. a _ Yes se 250 91 | 
~~ 4Q/3030V_— Otter” 30 )2~Ct«|st(‘é‘és KW ae ee ae. er a 0 91 
~~ 1Q/3036V Outer” has we) ” Yes 2 212 6 ou7. 
“7 ~ 1Q/4016 «|= * Octer” 6 | 4kW “=. +. Soot ae £013 9 
49/4036 =—=«|~S* Otter” %)2|CUd|té«C AW ~ Yes 7, = 4 eee 014 3 
ia DUO-4Q2x 3023} Dual . \6and23. | 2and3kW << t - £310 0 ois 5 
DUO-IQ2™3027,. Dual =| -—*‘6and27-~| 2and3 kW Yes 2 2)=C| «C80 ois 5 
7" DUO-IQ2x 3030. Dual 16 and 30 | 2and3kW Yes “i £3 10 0 ois 5 | 
" DUO1Q2% 3036. Dual 16 and 36 | 2and 3 kW Yes ~ 3 15 0 £016 6 
£ DUO-IQ2x 3042, Dual ~— 16 and 42. | 2and3 kW ~ Yes mn | oso | ows 
~ WIQ/210 — “Q" 1 286©||) (kw No a | @ie 9 3) 
 WIQ/3i2 “Qn 2 #»| kw :. a A Mee: “2 40 £0 9 8 
ad —wiene | “eo” | ww | 2kw ‘fe be > ees 93 | 
19/410 “#Q” 7o)6~CUW|”:t« “ | = 4. ewe foie 
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Boiler Corrosion 


OPENING a symposium at the Institute of Fuel on 17th 
December, Mr. F. W. Lawton (chairman, Boiler Avail- 
ability Committee) said that of the 464 million tons of 
solid fuel consumed in C.E.G.B. power stations during 
the year ended 31st March, 1958, 284 million was 
pulverised. In view of the increasing size of boilers it 
was doubtful whether many new units would be stoker 
fired. Consumption of oil fuel was 570,000 tons. 
Discussing the fouling and corrosion of exterior sur- 
faces of boilers, Dr. H. E. Crossley (C.E.G.B.) maintained 
that, excluding phosphatic fouling (which did not affect 
p.f. fired .boilers) and heat fusion slags, the severity of 
the trouble was chiefly related to the chlorine content 
of the coal. Dry-bottom p.f. boilers suffered from bonded 
deposits on superheaters only when chlorine content 
exceeded 0-6 per cent. For preventing the formation 
of SO, resulting from catalysis due to ferric oxide, various 
protective coatings had been applied to the tubes, but 
these had usually been rapidly removed by fly ash. The 
creation of inorganic smokes offered promise for allevia- 
tion. When making preliminary studies of coal charac- 
teristics, combustors designed by B.C.U.R.A. provided 
an economical method of ascertaining whether the 
information thus obtained was worth expensive full-scale 
trials in industrial boilers. Considerable advances had 
been made in the testing of additives for minimising acid 
effects in oil-fired boilers at Marchwood and other power 
stations, which ‘were believed to result in a far greater 
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sulphur-dioxide. Without this the relative importance 
of the reactions in different parts could not be agreed. 
Acid dewpoint was becoming of academic interest only. 
The amount of acid settling on metal surfaces’ did not 
depend on simple condensation, which was at a maximum 
at 60 deg F below the dewpoint (260 deg F), at which 
metals received very little acid, indicating that sulphuric 
acid was held in the gases in a state of supersaturation 
as a persistent mist. If supersaturation could be over- 
come, condensation would occur as mist in the gas stream 
and very little would be deposited. Possibly .fine coal 
dust or back-end flue gas or, as recently reported from 
Belgium, a water spray in the gas stream just before the 
economiser or air heater would be effective in suppressing 
supersaturation. 

Mr. W. G. Marskell (Babcock & Wilcox) showed that 
high-temperature deposits appeared to be associated with 
high fuel bed temperatures and two-stage combustion, 
resulting in gases at the rear being free from smoke. 
Recirculation of flue gases through the fuel bed caused 
an unacceptable loss of carbon in the ash, but injection 
of pitch-creosote mixture or pulverised coal at the rear 
of a stoker significantly reduced bonded deposits. Boilers 
fired by spreader stokers were less susceptible to deposits 
and corrosion than chain-grate and travelling stokers. 
Boilers with pulverised-fuel firing were practically 
immune except when the chlorine and sulphur contents 
of the coal were very high. Increased availability of 
modern boilers was ascribed to: pulverised-fuel firing; 
wider gas lanes in tube banks and limitation of gas-entry 
temperatures; and more effective on- and off-load clean- 
ing, which entailed modification in boiler layout. 


knowledge of the problem and its possible solution than _ 


anywhere else in the world. 

Corrosion of low-temperature heating surfaces of 
boilers, ductwork, fans and precipitators was discussed 
by Mr. D. C. Gunn (B.C.U.R.A.), who pointed out that 
during combustion most of the sulphur in fuel was burnt 
to SO, but up to 5 per cent was further oxidised to SO,. 
In association with the water vapour due to the com- 
bustion of the hydrogen in the fuel, it condensed on 
cooler metal parts causing severe corrosion. Although 
the formation of the trioxide was helped by the metal 
surfaces at elevated temperatures, the chief trouble 
appeared to arise in the combustion chambers. A reduc- 
tion of excess of air in the combustion chamber was 
suggested as probably the most important contributory 
alleviation, the use of additives being regarded as 
subsidiary. Before injecting a gaseous additive, e.g. 
ammonia, into the flue-gas system scale-model tests were 
desirable to ensure uniform mixing and its application 
just where required under automatic control of, say, a 
dewpoint meter. 

That deposit formation and corrosion originated on 
high-temperature surfaces through catalytic action (the 
principle on which commercial supplies of sulphuric acid 
were based) provided the theme of a paper by Mr. W. F. 
Harlow (formerly director, International Combustion 
Products), who referred to the growth of these troubles 
with modern plant. The main problem—to avoid 
the formation of sulphuric acid—he said, had not yet 
been solved. He discounted the view that catalytic 
action was due to dust in the flue gases, since it was 
more pronounced with oil firing than with p-f. firing. 
Trouble was much less with radiant superheaters than 
with convection superheaters. 

The main difficulty in dealing with sulphur was stated 
by Mr. J. R. Jenkinson (E. Green & Son) as the finding 
of an accurate means of measuring minute quantities of 
sulphur-trioxide in the presence of a large quantity of 


Bulb Water Turbines 


THIS year’s James Clayton Lecture was delivered to the 
Institution of Mechanical Engineers on 19th December 
by Monsieur P. Danel (president, Société Grenobloise 
d’Etmdes et d’Applications Hydrauliques, France). The 
subject of his lecture was “ The Hydraulic Turbine in 
Evolution” and covered the past fifty years. He said 
that perhaps the most important of the new types of 
hydraulic turbine introduced in recent years was the bulb 
or tube turbine. The bulb turbine had been initially 
designed as a small unit to be set in the pressure pipe with 
a small generator in a bulb surrounded by the flowing 
water. These small units wefe inefficient. 

The modern bulb unit was no longer in a long pipe but 
was placed after a short converging section at the inlet. 
The bulb containing the generator was then followed by 
the adjustable blade runner and lastly the draught tube. 
The generator rotor could be run in oil for small units 
and compressed air for larger units and even in air at 
atmospheric pressure in some of the largest units. 

Brief details were then given of some of the present 
and proposed installations of bulb turbines. The applica- 
tion of bulb units was mainly for low head power plants 
where the total economy in both machinery and civil 
engineering might amount to as much as 40 per cent as 
compared with the cost of conventional Kaplan plant. 
For heads lower than 10 m, bulb units would be chosen. 
In fact, many hydro plants with heads lower than 10 m 
would not have been economic with conventional units. 
Bulb units had opened a new field for hydro-electric power 
and were very adaptable to the harnessing of tidal power. 

Besides dealing with the bulb turbine, the author 
described developments of the more conventional types 
of water turbine. 
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New Books 


The Changing Pattern of Distribution. By Nicholas 
A. H. Stacey and Aubrey Wilson. Pp. 380. B. T. 
Batsford, Ltd., Mercury House, 109-119, Waterloo 
Road, London, S.E.1. Price 4§s. 


There is something of an “ electrical flavour ” to this 
book for Mr. Stacey is head of the Economic and Market- 
ing Research Unit of the General Electric Co., Ltd.; his 
co-author is marketing adviser to International Trade 
Information, Ltd. The work is based on the general 
idea that distribution in this country has not kept pace 
with the alterations in production and in the general 
social structure. The authors consequently set out to 
specify what adjustments of ideas and methods are 
necessary. 

First there is a brief survey of the evolution of the 
“ service economy” which has placed greater emphasis 
upon distribution and this is followed by a study of 
retail distribution in Great Britain and an evaluation of 
the parts played by the various sections—including even 
costermongers or “barrow boys.” The wholesaler’s 
function and the advantages and shortcomings of whole- 
sale distribution are next examined. 

New forces in distribution are then dealt with; this 
section embraces such subjects as the producers’ entry 
into distribution; the increased number of “ outlets ”; 
wholesalers’ links with retail distribution; the changing 
pattern of consumer expenditure; monopolies; resale 
price maintenance, etc. 

American experience is quoted as a possible guide to 
British traders and in the following section “ Productivity 
in the Retail Trades” is dealt with. Future trends in 
retailing and wholesaling are discussed and subsequent 
chapters cover the producers’ role in distribution and 
the consumers’ stake in distribution. Then consideration 
is given to the actual distribution methods, e.g., transport 
and storage; costing and pricing, with notes on the 
choice of channels of distribution; and the influence of 
hire-purchase. There is a final chapter on British- 
European trade. 

This book can be recommended as a comprehensive 
survey of the many factors which govern one of the most 
important components of the modern economy.—J.H.C. 


Telecommunication Principles. By R. N. Renton. 
Pp. 446; figs. Sir Isaac Pitman & Sons, Ltd., Pitman 
House, Kingsway, London, W.C.2. Price 45s. 


The second edition of this excellent book uses the 
rationalised system of M.K.S. units and because of this 
some changes have been found necessary in the chapters 
on magnetism and electrostatics, unit pole-strength and 
unit charge no longer having the same significance. 
Apart from this, the work appears unaltered except for 
the indication of the appropriate course year in connection 
with worked examples, and making the symbols, signs 
and abbreviations conform to the new British Standard 
1991 (1954). The book contains all the subject matter 
needed for Parts I, II and III of the City and Guilds Insti- 
tute examination in telecommunications (principles) and 
the treatment is so good that considerable thought must 
have gone into the preparation. 

In order to facilitate study for non-mathematical 
students, the calculus has not been used in the text, but 
examples of its use are given in an appendix. The reader 
is taken easily and logically through d.c. circuits, 
magnetism, electrostatics, d.c. generators and motors in 


the first half of the book, with the fundamental principles 
clearly explained. The second half deals with the more 
difficult subjects such as a.c. circuit theory, line trans- 
mission, electromagnetic radiation, measurements, elec- 
tronics and acoustics. Appendices give a table of the 
elements with electron configuration, a review of systems 
of units, a summary of the mathematical equipment 
needed in vector algebra and trigonometry, conversion 
factors, graphical symbols and the appropriate examina- 
tion syllabuses. 

It is not possible to find anything which needs serious 
criticism and it is felt that the book can be highly recom- 
mended and is unusually good in every aspect. In com- 
parison with many other English technical books it 
represents excellent value, particularly so when the fact 
that it covers three grades of the examination referred 
to earlier is considered.—L.C.W. 


Refrigeration Simplified. By R. C. Scutt. Pp. 82; figs. 
Published by the author, 52, Hadley Way, Winch- 
more Hill, London, N.21. Price ros. 

The title of this book suggests that it is an elementary 
textbook but this is not the case. The author is con- 
cerned with the man who wishes to construct his own 
refrigerator and house it in an unconventional situation, 
and from this point of view the book is commendable. 
A certain amount of description of the theoretical and 
practical aspects of refrigeration is given and this is quite 
clear and well presented, though it is not sufficient to 
enable an untrained householder to build a refrigerator 
from individual components. Detailed guidance is, how- 
ever, given on making a refrigerator cabinet, insulating 
it and fitting a manufactured condensing unit and 
evaporator. The suggestion that the condensing unit be 
accommodated out of doors is sensible, but the would-be 
constructor is not warned of the drop in efficiency which 
will occur if the suction pipes are made too long nor is 
he told the capacity of the unit he should obtain to fit 
the cabinet. In the section dealing with cold rooms 
information is given on this latter point, but only for 
larger units. 

The heat pump is referred to rather discouragingly in 
a short section. One would have thought that the 
author’s initiative on this aspect would have led him to 
recommend his readers to take advantage of waste heat, 
even if this only meant fitting a drying rack over the 
condenser. Since the subject is introduced, a discussion 
of the modifications necessary to produce domestic hot 
water would have been valuable. The author clearly 
knows his subject, the homely style may be reassuring 
to the non-expert reader, and the excellent illustrations 
will certainly be helpful—M.V.G. 


BOOKS RECEIVED 


The Theory and Design of Magnetic Amplifiers. By E. H. 
Frost-Smith. Pp. 487; figs. Chapman & Hall, Ltd., 
37, Essex Street, London, W.C.2. Price 7§s. 

Principles of Electronics. By H. Buckingham and E. M. 
Price. Pp. 149; figs. Cleaver-Hume Press, Ltd., 3, 
Wright’s Lane, Kensington, London, W.8. Price 17s 6d. 

Directory of Opportunities for Qualified Men, 1959. Preface 
by Sir Miles Thomas. Pp. 116. Cornmarket Press, 
Ltd., 1, Lower James Street, London, W.1. Price 8s 6d. 


Semiconductors. By A. A. Shepherd. Pp. 206; figs. 
Constable & Co., Ltd., 10-12, Orange Street, London, 
W.C.2. 
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Financial Section 





STOCKS and 
SHARES 


IN the electrical markets of the Stock 
Exchange the New Year begins with 
interest centred in particular upon the 
amalgamations that are taking place 
within the cable manufacturing industry. 
A.E.I.’s offer to acquire the capital of 
London Electric Wire, on a share 
exchange basis, followed the completion 
of the same company’s successful 
proposal to W. T. Henley’s Telegraph 
Works and the announcement of similar 
negotiations in progress between 
B.I.C.C. and “ Telcon.” In other 
parts of the market, prices approached 
the end of 1958 at or near the top of their 
remarkable ten-month rise and with a 
fresh stimulus in the shape of the new 
currency developments they promised 
to make a cheerful start on what most 
people expect to be an election year. 


A.E.L and L.E.W. 

A rise in London Electric Wire £1 
shares from 64s to 71s 3d measured 
first reactions to the terms of the offer 
from Associated Electrical Industries 
for an exchange of shares. With the 
A.E.I. shares quoted at 56s 3d, the offer 
of five of these for every four L.E.W. 
shares plus 4s cash for each L.E.W. 
share, puts a value of about 74s 6d per 
share on the latter. With regard to 
the effect of the proposal on income, 
the preliminary announcements said 
that L.E.W. intended to distribute a 
second interim dividend of 10 per cent 
making, with the interim already paid, 
a total of 15 percent. This is also the 
current dividend rate of A.E.I., so that 
the proposal offers the prospect of 
increased income to present L.E.W. 
shareholders as well as an improvement 
in the market value of their investment. 
Details of the proposal, which the 
directors of L.E.W. are accepting in 
respect of their own holdings, are 
expected to go out shortly. It will be 
conditional upon a 90 per cent accep- 
tance. 


Price Changes 

A strong demand for Crompton 
Parkinson shares was a feature of the 
electrical markets in the last fortnight 
of the year. They put on Is 9d to 
13s 9d, their highest price of the year. 
Other shares to reach fresh peaks 
included Brook Motors, Chloride Elec- 
trical, Hoover, Reyrolle, Watford Elec- 
tric, Decca “A” and British 
Tabulating. The last two moved up 
by 3s 9d and 4s 6d respectively, and 
there was an equally substantial 
improvement in Vactric, to 32s. Interest 
in the cable manufacturing group was 
not confined to the shares concerned 


with amalgamation negotiations: Pyro- 
tenax were again strongly supported, 
up to 37s, and Johnson & Phillips put 
on 3s to 23s. E.M.I. and Philips 
Lamps were’ again firm and very active 
at around §2s 6d and 89s 9d respectively, 
while Marryat & Scott, Electrical Com- 
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ponents, Bowthorpe and Lancashire 
Dynamo were also prominent in the 
upward movement. 


Good Features 


A further rise in Telephone Rentals 
5s shares to 14s 6d made a total gain of 


Price Changes in 








Two 
Weeks’ Dividend 1958 
Middle Rise ee i 
Company or Board Nom. price or Pre- Last Yield% High- 
Value 29th Dec. Fall vious est est 
Gilt-edged Stocks isd 
Brit. Elec. 1968/73 : 100 77 +4 3 3 318 0 77 72 
Brit. Elec. 1974/77 ; ‘ 100 734 3 3 419 734 68} 
Brit. Elec. 1976/79 , ‘ 100 77 34 34 410 9 78} 72 
Brit. Elec. 1974/79 — a 87} +} 4) 4 417 3 87} 82} 
Overseas Electric Supply 
Calcutta Elec. - fl 17/- ~ 6d 6°8t 7t 145 0 17/6 15/- 
East African Power él 23/- 7} 8 619 3 23/- 17/6 
Nigerian Elec. : eh 14/- ~ 6d 10 10 145 6 17/- 12/6 
Perak Hydro-Elec. hea: 13/6 123 10 1416 3 15/6 13/6 
Electrical Shares 
Aberdare Holdings : 5/- s/o 17} 17} 5110 s/o 9/9 
Aerialite ‘ I/- 8/3 Si} 54 6iit 0 8/6 5/1 
Allen, W. H. fl 43/9 10 i 5 06 43/9 32/9 
Anglo-Portuguese Tel. ... él 27/3 8 9 612 0 29/3 19/9 
Aron Elec. Ord. fi 61/3 15 15 418 0 61/3 53/- 
Assoc. Elec. Ord. él 56/3 —1/3 15 1s 569 58/9 46/6 
Automatic Tel. & El. -_ 75/- 17 i7 410 9 75/- 57/- 
Babcock & Wilcox fi 50/6 —2/- iS 13t S26 54/6 4/9 
Bakelite 10/- 21/3 15 15 a a 23/- 17/6 
Baldwin, H. J. — 3/- 940 20 20 -- 3/9 2/6 
Berry's Electric , 5/- t/- +3d 10 10 4 0 W/3 5/9 
Bowthorpe Holdings 2/- Wy +9d 37} 25* 450 Wye 6/6 
British Aluminium fl 78/3 +5/9 12 12 -- 78/3 37/- 
British Elec. Traction: 

Def. Ord.“ A” 5/- 38/- +6d 25 25 S&F 40/- 19/6 
B.|. Callender’s él 52/- +1/- 124 125 416 3 52/- 38/9 
B.1. Callender’s 6°, Pref. él 20/- 6 6 600 20/3 19/- 
British Tabulating él 60/- +4/6 9 10 — 60/- 30/9 
British Thermostat 5/- 36/3 25 30 43 9 36/3 19/9 
British Vac. Cleaner 5/- 4/6 +3d 10 10 517 9 4/6 2/3 
Brook Motors aad 10/- 45/- +1733 2 244° 5 76 45/- 27/9 
Bulgin, A. F. ove ° 1/- 7/- 40 45 68 6 7/- 4/7 
Bulpitts ; ies 5/- II/- +3d -- 125t 513 9 i1/- 7/3 
Burco Dean ahi 5/- 12/6 +6d 22} 16* 680 12/6 7 
Cable & Wireless: 

Ord. ; 5/- 12/6 10 ~ 1o¢* 400 13/- 8/- 
4% Loan 100 94 4 4 450 945 89 
Chloride El. Storage “A” fi 68/9 +2/6 I7} 17} me 68/9 55/6 
Clarke Chapman ... él 62/- —I/- 27} 27} 489 72/6 55/- 
Cole, E. K. RS F 5/- 17/- +6d 17} 17} 530 18/- 1S/3 
Cossor, A. C. - a 5/- 7/9 + 6d 23 Nil Nil 79 4/4 
Crabtree . oa 10/- 31/- —6d 20 20 690 32/- 24/4 
Crompton Parkinson . . 5/- 13/9 +1/9 16 12* 473 i3/9 8/3 
De La Rue os , 10/- 32/- -i3 35 17}* 5 96 34/- 20/9 
Decca “A” ebb 4/- 37/6 +3/9 43} 43} 413 3 37/6 21/3 
Desoutter ... ; 5/- 19/3 +1/3 324 183* 417 6 19/3 13/6 
Dewhurst 2/- 8/3 20 20 417 © 9/3 6/9 
Dictograph Tel. > 2/- 7/- 20 20 514 3 7/3 4/7 
Dubilier Condenser : I/- 3/6 30 20* 514 3 4/3 3! 
Duport , S/- 10/- 23s 124° 650 10/9 79 
E.M.1. a : 10/- 52/6 +6/- 1s 20*} 316 3 52/6 20/9 
Electrical Components 5/- 10/9 +1/6 124 124 516 3 10/9 7/- 
Elec. Construction . a) 28/9 8} 8) 518 3 28/9 21/- 
Elliott-Automation : ~ 17/6 +34 — lot 217 3 9/9 11/6 
Enfield Cable Ord. ; fl 16/- Nil 24 326 18/9 10/9 
English Electric . . fl 60/- 14 14 413 3 60/- 44/- 
English Electric 3}%, Pref. bess 12/6 3} 3} 600 12/6 Wes 
Ericsson Tel. ed . ae 26/3 22t 12*f 319 6 26/3 17/6 
Ever Ready a 5/- 22/3 37} 20* 410 0 2/3 13/9 
Falk Stadelmann ... él 42/6 17} 1S a ee 46/3 35/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 
* Afcer scrip issue. 


t Free of income tax. 1 Dividend indicated. 
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cashire 2s since the company’s announcement has been a substantial rise also in the million mark. At 34s 6d the shares 
in the of a proposed one-for-five scrip issue. shares of R. A. Lister following news of offer a yield of 7} per cent on the new 
The directors anticipate the main- the increase in the dividend from atotal dividend rate. Persistent buying of 
tenance of the present 12} per cent rate of 10 to 12} per cent for the year ended Radio & Allied (Holdings) 5s shares, up 
2 of dividend on the increased capital, in in September, during which the group to 14s, has been attracting attention. 
Xentals which event the yield on the shares will profit was approximately maintained at 
gain of be improved to over 5 percent. There the previous level of a little over the M.E.M. Bonus 
The £1 ordinary shares of Midland 
- Electric Manufacturing are now quoted 
are Electrical Investments ex- the capitalisation issue of two new 
——. shares for every three held. They 
a stand at 41s 3d, with the new shares a 
mJ ilies a fraction higher, being transferable free 
said - = oe of stamp duty while in allotment letter 
iddie Rise —— + itis Disdiiigiaiae, ° 9 . 
Low- Company or Board Nom. price or Pre- Last Yield ®% High- Low- form. It 18 the company s practice to 
est Value 29th Dec. Fall vious i: ae distribute single annual dividends, and 
the payment for 1958 will apply to 
capital raised by the issue to £1} 
Electrical Shares—continued ésd million. Shareholders have been 
2 GEC. Q1 40/- 1 0 500 a. 297 advised by the directors that in the 
3h G.E.C. 61% Pref. ti 21/- 6} 6} 639 216 20/3 absence of unforeseen circumstances 
General Cables 5/- 8/9 6d 24 1S sil 6 wp 8/3 the intention is to recommend a distri- 
a Greenwood & Batley £\ 57/6 17 = 20 619 3 57/6 45/- bution of 10 per cent, which would be 
Hackbridge Holdings S/- «15/3 20 20 63 153 ©§©67/6 the equivalent of 16-6 per cent on the 
fn Hackbridge & Hewittic 5/- 13/6 20 20 783 146 9/7 former capital. For last year there was a 
6 Head Wrightson S/- 24/9 2) I7}* 3109 26/- 16/9 12} per cent dividend supplemented by 
6 Heatrae 2/- 79 ++3d IS 20 23 7/9 4/- a “ jubilee ” bonus of 2} percent. The 
6 Holophane 5/- 15/6 374 223* 75 3 15/6 12/6 shares yield a fraction under § per cent 
Hoover 5/- 58/6 +2/- 50 50 34. =P wr on the basis of the dividend forecast. 
1.C.A. ra) 37/6 4+94 10 12 45 3* 37/6 23/9 
9 Intl. Combustion 5/- 27/6 24 25 411 0 28/3 8619/3 Colvern Issue 
[ : Ars 3 : A scrip issue has been made to share- 
9 Johnson & Phillips a) 23/ 3/ 10 5 as.@ 25/ 15/ holders of Colvern, Ltd., in tine Seinen off 
9 Lancashire Dynamo él 45/- +1/3 i i 417 9 45/- 28/6 7 per cent £1 preference shares, which 
. Laurence Scott 5/- 16/3 15 15 412 3 16/9 12/6 are now available in the market at a few 
5 Lister, R. A. ra 34/46 +1/6 10 124 750 346 23/- > 
: London Elec. Wire fi 71/3 + 4/3128 123 4 Tj- —-39/6 pence over par and will be transferable 
) Lucas, J. ra) 449 +1/3—T7h 10t 496 45/- 2/9 free of stamp duty for about a week to 
Marconi Marine ra 40/- 10 10 500 40/- 29)/- come. This £70,000 issue is covered 
- Marryat & Scott 2/- 8/9 +1/3 35 374 459% 89 5/3 more than five times over by net assets, 
Mather & Platt ra) 48/9 6d IS 1S 42 0* 50/6 29/6 and the annual dividend requirements 
: Metal Industries £\ 40/6 9 14 618 3 44/- 22/9 some twenty-one times by profits at the 
Midland Elec. Mfg. ra 41/3 +1/3 124 10*t 417 0 41/3 26/6 1957-58 level. The company’s 58 
Morphy-Richards 4/- 20/- +1/3 20 20 400 2/- 14/6 ordinary shares are quoted ex- this.issue 
Murex él 46/9 5/9 20 17} 799 53 46/9 at about 16s 3d. For the last year the 
Newman Ind. 2/- 2/9 10 10 73% 2/9 2/3 dividend was raised to a well-covered 
Oldham & Son I/- 3/- 173 173 516 9 ~ 3/- 2/3 20 per cent, on the basis of which the 
yield works out at just under 6} per 
Parsons, C. A. él 52/6 8} 7° 173 me Gh cent. 
Plessey 10/- —-70/- +1/3 30 30 459 2/6 5S5/- 
Pye S/- 15 /- +34 124 124 433  & Capital Issues 
Pyrotenax 5/- 37/- +2/3 7 27it 314 3 37/- 27/6 . . 
In securing approval at the time of the 
Reyrolle él 93/9 +2/6 17} 17} 314 9 93/9 73/6 recent scrip issue to an increase in the 
Rheostatic 4/- 8/6 +1/- 124 12} s$17 9 8/6 6/- authorised capital to £12 m., the direc- 
Richardsons Westgarth 10/- 14/3 163 84* 517 0 15/9 13/- tors of Electric & Musical Industries 
Scottish Cables 4/- 12/3 +6d 27} 27} 5 4 0* 12/3 7/- declared to shareholders that they had 
Simon-Carves 5/- 31/3 20 25 400 31/3 22/6 no present intention of issuing any of 
Smith (England), S. 4/- 12/- 20 124*t 433 12/3 7/- the new unclassified shares, nor was it 
Southern Areas él 12/- 7} Nil Nil 13/9 9/3 the intention to issue such shares as 
Strand Elec. 5/- 8/9 —3d 1S 15 Bil 6 9/3 4/9 would substantially alter the control 
Sturtevant ‘ 5/- 17/6 ISt 1St 710 O 19/6 14/9 
$ of the company without the consent of 
un Elec. él 60/6 25 235 8s 3d 60/6 47/3 
Switchgear & Cowans 5/- 7 +), @ 224 515 6* 9/9 4/6 stockholders. The latter point is of 
particular interest at present, because 
Taylor Tunnicliff 5/- 7/9 15 174 418 6 18/3 1/9 one of the matters for comment arising 
TES. -, a = = oS out of the negotiations over the future 
T.C. & M. él 37/- ip oO 8ht — 37/- —-20/- f British Alumini io ts tect et 
Telephone Mfg. 5/- 4/9 10 10 0106 59 4/3 of Dritis uminium is the [a 
Telephone Rentals 5/- 14/6 +3d 128 12} . 14/6 9/9 in offering the unissued ordinary capital 
Thompson (John) 5/- 23/9 3 25 25 533 - @& to the American interests, the board of 
Thorn Elec. “A” 5/- 25/- +6¢d = sI7} 17} 310 0 25/- 17/- British Aluminium was under no com- 
Thornycroft él 23/9 124 7} 663 30/9 2I/- pulsion to refer the decision to share- 
Tube Investments ti 81/3 +2/6 15 174 463 81/3 48/3 holders, even though it meant the 
Vactric S/- -32/- +446 25 25 30 3 - ~ transfer of something approaching a 
Veritys . Sf 5/3 123 24 ate @ 5/3 controlling interest. Another capital 
Walsall Conduits 4/- 18/3 20 22} 418 9 18/3 it/- deal which has attracted attention from 
Ward & Goldstone Sj- 37} 40 25* 376 We 23% similar points of view is the agreement 
Watford 2j- 8/- 16d 5 25 500 g/- 4j- by H. J. Baldwin to issue the com- 
> Westinghouse él 45/- +2/6 18 10* 490 45/- 32/3 pany’s reserve balance of 650,000 
West, Allen S- 13/3 +64 JS 14° 47 9% 1373 7/9 ordinary shares, which are to be taken 
Wolf Electric 5/- 7/9 +=+6¢ 20 10* 690 9/- 6/9 up for cash by Hartley Baird. 














REPORTS and DIVIDENDS 


London Electric Wire Co. - A.E.I. 
Amalgamation.—The directors of the 
London Electric Wire Co. & Smiths, 
Ltd., announce that with a view to 
effecting an amalgamation between 
the company and Associated Electrical 
Industries, Ltd., they have agreed 
with the directors of A.E.I. the terms 
of a conditional offer which has been 
made by A.E.I. to acquire the whole 
of the issued share capital of the 
company. A.E.I., subject to the con- 
ditions set out below, has offered to 
acquire the ordinary stock of L.E.W. 
on the basis that A.E.I. will allot 5 
AE.I. ordinary shares for every £4 
of L.E.W. ordinary stock and will pay 
4s in cash for every {1 of LE.W. 
ordinary stock; and to acquire the 
preference stock of L.E.W. on the 
basis that A.E.I. will allot 5 A.E.I. 
44 per cent “B” preference shares 
for every £3 of 74 per cent L.E.W. 
preference stock and will pay Is in 
cash for every £1 of L.E.W. preference 
stock. : 

The new A.E.I. ordinary shares will 
not rank for the final dividend for 
1958 but L.E.W. will shortly pay a 
second interim dividend of 10 per cent 
to its ordinary stockholders in respect 
of that year. The offer is conditional 
upon its acceptance in respect of not 
less than go per cent of both the 
preference and the ordinary stock of 
L.E.W. (or such lesser percentages as 
A.E.I. may agree) and is also condi- 
tional upon the increase in the capital 
of AvsE.I. referred to below, Treasury 
consent to the issue of the new shares 
and Stock Exchange quotation. 

The directors of L.E.W. who are 
together substantial holders of 
ordinary stock have agreed to accept 
this offer in respect of their own hold- 
ings. Circulars giving particulars will 
be posted to stockholders of L.E.W. 
as soon as possible. 

The directors of A.E.I. will convene 
an extraordinary general meeting of 
AE.I. to authorise an increase of 
£3,700,000 in the share capital for the 
purpose of the above exchange. A 
circular giving particulars of the pro- 
posed amalgamation will accompany 
the notice convening the extraordinary 
general meeting. 


British Aluminium Co., Ltd.—Lord 
Portal (chairman) has issued a circular 
letter to ordinary stockholders in 
which he refers to the offer made by 
Tube Investments, Ltd., to purchase 
their holdings. Lord Portal says 
that there is nothing material in 
this offer which was not indicated 
previously. The directors of B.A. 
therefore advise stockholders not to 
accept the offer. Referring to the 
earnings of the company, he says that 
1955 and 1956 were good average 
years: 1957 and 1958 were relatively 
bad years. Today, the board is 


satisfied that, after the recession of the 
last two years, the demand for 


aluminium is again on the increase and 
that prospects for 1959 and 1960 are 
better. 

The T.I. offer contains the induce- 
ment of additional income now for 
stockholders. To match this induce- 
ment, and after making a conservative 
estimate of the prospects for the next 
few years, the board intends (subject 
to Treasury consent to the agreement 
with the Aluminum Company of 
America) to recommend a final divi- 
dend on the ordinary stock of 134 per 
cent to bring the rate for the year up 
to 174 per cent (against 12 per cent), 
and it expects to maintain the divi- 
dends for 1959 and 1960 on the 
ordinary capital at least at this rate. 
This would mean to stockholders an 
increase in income of over 45 per cent. 
Under the conditional contract Alcoa 
has agreed that its shares are to 
receive only 12 per cent in respect of 
the years 1959, 1960 and 1961. 


Yarrow & Co., Ltd.—The annual 
meeting was held on 19th December, 
Sir Harold Yarrow, Bt., presiding. In 
his previously circulated statement, 
the chairman said that new orders 
received during the year included two 
land boilers for the C.E.G.B. When 
the first of these was commissioned 
for service in the summer of 1962 it 
would be the largest unit operating in 
the United Kingdom. The Research 
Department continued to be fully 
occupied with investigations, including 
problems relating to nuclear propul- 
sion of ships. A new building to be 
used exclusively for scientific research 
was due for completion next summer. 
Although they had a reasonable 
volume of work for the next two 
years, there had been a steady decline 
in new orders and inquiries for both 
ships’ and land boilers were few and 
far between. 


J. H. Fenner & Co. (Holdings), Ltd. 
—The consolidated profit on trading 
for the year ended 31st August last 
is £486,118, as compared with 
£449,593 for 1956-57, and after deduct- 
ing £260,063 for taxation, the net 
balance is £226,055 (against £223,972). 
The ordinary dividend for the year is 
maintained at 15 per cent and the 
balance carried forward is £557,623 
(against £384,588 brought in). 

In their joint statement to share- 
holders, Mr. C. Bradshaw (chairman) 
and Mr. S. B. Hainsworth (deputy 
chairman and managing director), in 
referring to J. H. Fenner & Co., say 
that the year has been a difficult one. 
There has been a lessened demand for 
mechanical power transmission drives 
to be fitted to new machinery in this 
country, and _ shrinking overseas 
markets close up faster than growing 
ones develop. Dealing with the 
activities of the various companies in 
the group, they state that, conscious 
of the fact that great development is 
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possible in N.G.N. Electrical, Ltd., in 
the fields of high vacuum and elec- 
tronics, its operations have been 
moved from Salford to Accrington, 
and it has been placed in charge of 
anew management team. The results 
of the change, at this early stage, have 
been encouraging. 


Peerless & Ericsson, Ltd.—The 
directors state that owing to the com- 
pany’s heavy accumulated losses it 
will, in their opinion, be necessary to 
reconstruct and reduce the capital, 
and that discussions have taken place 
with the board of the Kenwood Manu- 
facturing Co. with a view to a possible 
subsequent merger of the two com- 
panies. The directors do not consider 
that the implementation of these 
proposals would in the foreseeable 
future justify the current market 
quotations for the preference and 
ordinary shares, which they regard as 
“ entirely unrealistic.” 


The English Electric Co., Ltd.—A 
total of £10,153,000 is being raised by 
the company by the issue of £6 
million of 54 per cent debenture stock 
1979-84 at 97 and 1,826,606 1 
ordinary shares at 50s each. The 
debenture stock will be offered to all 
the stockholders and the shares to 
ordinary stockholders in the ratio of 
one new share to each ten held. 


The General Cable Manufacturing 
Co., Ltd., has declared an interim 
ordinary dividend of 15 per cent. This 
interim dividend is to be regarded as 
the final dividend in respect of the 
year ended 30th September last. 


The Ebonite Container Co., Ltd., 
has declared an interim dividend of 
Io per cent (unchanged) on larger 
capital. 


Hackbridge Holdings, Ltd., has 
declared an interim dividend of 7} per 
cent (unchanged). 


New] Companies 


Spon Electrical Co., Ltd.—Registered 
13th November. Capital £1,000. Electrical 
engineers and contractors, designers, manu- 
facturers of and dealers in radio, television 
and telephone apparatus, etc. Directors: 
W. Neenan, B. H. Boyce and J. Walker. 
Regd. office: 207, Spon Lane, West Bromwich. 

Osman Electrical Co., Ltd.—Registered 
roth November. Capital £3,000. Manufac- 
turers of and dealers in radio, electrical and 
mechanical apparatus of all kinds, etc. 
Directors: G. man and Hilda M. Crown. 
Regd. office: Oakshade Road, Oxshott, Surrey. 

H. H. & S., Ltd.—Registered roth Novem- 
ber. Capital £5,000. Electrical engineers 
and manufacturers of and dealers in electrical 
apparatus of all kinds, etc. Solicitors: 
Bulcraig & Davis, Amberley House, Norfolk 
Street, W.C.2. 

Direct Tube Distributors, Ltd.—Registered 
27th October. Capital £100. Manufacturers 
and distributors of, agents for and dealers in 
cathode ray tubes, radio and - television 
receivers, etc. Directors: M. Land and Mrs. 
— J. Gould. Regd. office. 25, Bond Street, 

eeds, I. 


Power Stations, Ltd.—Registered 4th 
November. Capital £100. Designing, pro- 
ducing, selling, leasing, erecting and financing 
electrical power stations and all other indus- 
trial, commercial and engineering undertakings 
and projects of every description, etc. Direc- 








ame eA ehe tri 


Je A Ot et 





r 1959 


d., in 
elec- 
been 
gton, 
re of 
sults 
have 


The 
om- 
S it 
y to 
ital, 
lace 
inu- 

ible 


ider 
1ese 
ible 
‘ket 
and 
as 





ELECTRICAL REVIEW 2 JANUARY 1959 


tors: Maj.-Gen. L. D. Grand, C.B., etc., and 
G. B. Seaton, M.B.E. Solicitors: Linklaters 
& Paines, 59-67, Gresham Street, E.C.2. 

L. W. Jones & Co., Ltd.—Registered 31st 
October. Capital £1,500. Manufacturers of 
and dealers in electrical equipment and acces- 
sories, etc. Directors: L. W. Jones, Mrs. 
Joan E. Jones and Mrs. Elizabeth Turnbull. 
Regd. office: 16a, Kenton Park Parade, 
Kenton. 

Stator Electrical, Ltd.—Registered Ist 
December. Capital £500. Electricians, ctc. 
Directors: R. G. H. Cook and Violet E. E. 
Cook. Regd. office: 216, Ladysmith Road, 
Enfield. 

Clifton T.V. Service (Bristol), Ltd.—Regis- 
tered 25th September. Capital £100. Radio, 
television, electrical and electronic engineers, 
etc. Directors: G. W. English, J. T. Fear, 
W. Hill and S. E. Cobley. Regd. office: 3, 
Triangle South, Clifton, Bristol. 

Fylde Domestic Appliances, Ltd.—Regis- 
tered 18th December. Capital £3,000. 
Dealers in and maintainers and repairers of 
domestic and household appliances, equipment 
and utensils, etc. Directors: H. McGinty and 
Mrs. Dolores McGinty. Regd. office: 130, 
Central Drive, Blackpool, Lancs. 

J. Hickey & Sons (C.T. Boilers), Ltd.— 
Registered 18th December. Capital £2,000. 


‘Manufacturers of and dealers in boilers, fur- 
naces, tubes, fittings and coverings, econo- 
misers, turbines, engines, etc. Directors: 
J. J. Hickey and A. J. Hickey. Regd. office: 
123, Sandycombe Road, Richmond, Surrey. 

Raybeam Luminescence, Ltd.—Registered 
18th December. Capital £100. Processors, 
designers, manufacturers of and dealers in 
electronic spares and components and other 
electrical products, radio, television, elec- 
trical, electronic and telephone apparatus, sets 
and supplies, etc. Directors: I. Jacobson and 
Mrs. Sybil Jacobson, Solicitors: Llewellyn- 
Jones & Armon Ellis, Rhyl. 


Increases of Capital 
New El ic Products, Ltd.—Increased 





by £42,500 in £1 ordinary shares, beyond 
the registered capital of £7,500. 

Partridge Wilson & Co., Ltd.—Increased by 
£20,000 in §s ordinary shares, beyond the 
registered capital of £150,000. 

R. Alger & Sons, Ltd.—Increased by 
£16,000 in £1 ordinary shares, beyond the 
registered capital of £20,000. 

Brook Motors, Ltd.—Increased by 
£500,000 in 10s ordinary shares, beyond the 
registered capital of £1,000,000. 

Midland Electric Manufacturing Co., Ltd. 
—Increased by £750,000 in £1 ordinary 


43 


shares, beyond the registered capital of 
£1,250,000. 
Liquidation 

Barnard & Buecheler, Ltd., factors of elec- 
trical goods and tools, 12, Park Place, St. 
James’ Street, London, S.W.1.—Winding up 
voluntarily. Liquidator, Mr. G. E. Simpson, 
14, Bryanston Street, London, W.1, appointed 
17th December. 


Bankruptcies 


A. Proctor, G. P. Harrold and E. Baxter, 
carrying on business in co-partnership at S1, 
High Street, Swadlincote, Derbyshire, under 
the style of Universal Sales and Services, 
radio and electrical distributors.—Trustee, 
Mr. T. B. Quail, 1, Oxford Street, Notting- 
ham, released 15th August. 

A. S. F. Cracknell, lately carrying on busi- 
ness at 253, Mersea Road, Colchester, as an 
electrical engineer, under the name of Helier 
Electric (Colchester).—Trustee, Mr. R. A. 
Paterson, Archdeacons House, Northgate 
Street, Ipswich, released 1st December. 

A. King, 6, Beresford Square, Woolwich, 
London, S.E.18, radio and electrical dealer.— 
First and final dividend of 33d in the £, pay- 
able on and aiter 9th January at 58-61, York 
Terrace, Regent’s Park, London, N.W.1. 


World Bank Loans for Malaya and Brazil 


THE International Bank for Recon- 
struction and Development (World 
Bank) announced recently that sub- 
stantial loans had been advanced to 
Malaya—to finance the first stage of 
the Cameron Highlands hydro-electric 
scheme, and to Brazil—to finance the 
largest hydro-electric project ever 
undertaken in Latin America, at 
Furnas Rapids on the Rio Grande 200 
miles north of Sao Paulo. 

Preliminary work on the latter 
project has already started and it is 
encouraging to learn that the civil 
works contract has been awarded, after 
keen international bidding, to a British 
company, George Wimpey & Co., 
in association with a Brazilian con- 
tractor. Au “.merican firm have been 
appoiated as consultants and contracts 
for the electrical plant and equipment 
are to be placed within the next few 
months. The World Bank loan of 
£28 million has been advanced to the 
Central Electrica de Furnas S.A., a 
joint enterprise formed to construct, 
own and operate the new plant, and 
it will cover the foreign exchange 
component in the total cost, estimated 
at $210 million, of the first stage of the 
project. The loan, which is guaran- 
teed by the Brazilian Government, is 
for a term of 25 years, with repayment 
starting on rst April, 1964. The rate 
of interest, including the 1 per cent 
commission charged on World Bank 
loans and added to its special reserve, 
is 5} per cent. The balance of the 
total cost will be met by locally raised 
share capital and by loans from the 
National Development Bank of Brazil 
and the Federal Electrification Fund. 

The first stage of the project is 
expected to be completed by the 
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middle of 1963 and the second stage 
by 1965. When completed the project 
will have increased by 50 per cent the 
present electrical capacity available in 
central and southern Brazil, where 
four-fifths of the country’s industry is 
situated. Demand for power is 
expected to increase more than three- 
fold by 1970. 

The Furnas Rapids power station is 
planned to have an ultimate capacity 
of over 1,000 MW, of which about 
460 MW will be installed as the first 
stage. The earth and rock-fill dam 
will be nearly 4gooft high and the 
reservoir 150 miles long. Even after 
the Furnas Rapids station has been 
completed, only about one-fifth of the 
potential capacity of the Rio Grande 
River will have been utilised. The 
power generated at Furnas will be sold 
in bulk to private and public suppliers 
in the ‘states of Minas Geraes and 
Sao Paulo. 


Cameron Highlands Project 


The World Bank loan of £12} 
million made to the Central Electricity 
Board of the Federation of Malaya is 
to finance the foreign exchange 
component of a project, estimated to 
cost £19 million, which forms the first 
stage of the Cameron Highlands 
hydro-electric scheme in Central 
Malaya. 

The project involves works to bring 
together the waters of four rivers, the 
Kial, Telom, Habu and Bertram, on 
the Cameron Highlands plateau about 
100 miles north of Kuala Lumpur, 
and to use the hydraulic head of about 
2,000ft thus developed in two power 
stations, the outfall being ultimately 
discharged into the Batang Padang 


River. An intermediate 4-3 MW power 
station will be built at Habu, and a 
75 MW underground power station at 
Jor. This will involve, among other 
things, the diversion of the Telom and 
Kial Rivers through a tunnel 6} miles 
long, the creation of a concrete and 
rockfill dam reservoir on the Bertram 
River and another 4} miles of tunnel 
from this reservoir to the Jor power 
station. 

These power stations will increase 
by 50 per cent the power available 
through the national network, which 
at present serves the capital, Kuala 
Lumpur, and the states of Selangor, 
Negri Sembilan and Malacca and 
supplies two-thirds of all consumers 
in the Federation. Additional power 
is urgently needed in the area to 
satisfy a rapid increase in industrial 
and other demands, and it will also 
make possible the extension of the 
network to other areas. Approxi- 
mately 217 miles of 132 kV transmis- 
sion lines, with auxiliary equipment, 
will be needed in addition to the 
generating plant. 

Contracts for the project are being 
placed through international tender; it 
is understood that bids for the civil 
work have already been submitted 
and that the award, in a single con- 
tract on a unit price basis, is likely to 
be announced in the near future. 
Tenders for three 25 MW Pelton 
waterwheel driven alternators and 
two 10 MVA synchronous condensers 
have been invited by Preece, Cardew 
& Rider, the consultants; and offers 
for switchgear, transformers, cables 
and transmission lines will be invited 
later. Work is expected to begin early 
in 1959 and to be completed in 1964. 
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NEW PATENTS 
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Electrical Specifications Recently Published 





“The numbers under which the specifications will be printed and abridged are given in parentheses. Copies of any specification (3s 6d 
each including postage) are obtainable from the Patent Office, 25, Southampton Buildings, London, W.c2 


1954 

3680. Young, S. G.—Bayonet-type elec- 
tric lampholders. gth May, 1955. (806781.) 

9337. National Research Development 
Corporation. — Electrical signal storage 
systems. 23rd June, 1955. (806782.) 

21028. British Thomson-Houston Co., 
Ltd.—Transistor circuits. 19th July, 1955. 
(806594.) 

1955 

5607. Siemens & Halske A.G.—Processes 
for fusing powdered semi-conductor materials. 
24th February, 1955. (806697.) 

9371. Standard Telephones & Cables, 
Ltd.—Electronic equipment practice. 31st 
March, 1955. (806835.) 

9609. General Electric Co., Ltd.—Semi- 
conductor devices. 26th March, 1956. 
(806596.) 

10044. Etablissements Merlin & Gerin 
S.A.—Energy accumulators. 6th April, 1955. 
(806744.) 

10522. Soc. Nouvelle de l’Autillage R.B.V. 
et de la Radio-Industrie.—Switching units in 
telec ations 12th April, 1955. 
(806636.) 

14937. Westinghouse Brake & Signal Co., 
Ltd., and Dennison, H. F.—Railway signal 
control systems. 27th April, 1956. (806700.) 

16397. Bailey Meter Co.—Electrical volt- 
age measuring apparatus. 7th June, 1955. 
(806572.) 

17403. Philips Electrical Industries, Ltd. 
—Voltage measuring circuits comprising 
cathode-ray tube indicators. 16th June, 1955. 
(806784.) 

20100. Baso, Inc. — Thermo-electric 
elements. 12th July, 1955. (806640.) 

21968. Compagnie pour la Fabrication des 
Compteurs et Matériel d’Usines 4 Gaz.— 
Servo controlled phasemeters. 29th July, 1955. 
(806641.) 

25486. Star Engineering Co. (Worcester), 
Ltd., and British Insulated Callender’s Cables, 
Ltd.—Compression tool suitable for use in the 
jointing of electric conductors. 6th September, 
1956. (Cognate application 740, 9th January, 
1956.) (806525.) 

25542. Crompton Parkinson, Ltd.—Elec- 
tric arc stud welding. 28th August, 1956. 
(806526.) 

28940. British Thomson-Houston Co., 
Ltd.—Cooling equipment. roth September, 
1956. (806786.) 

28997. Ruhrchemie A.G., and Steinkohlen- 
Elektrizitits A.G.—Double ” skeleton material 
particularly suitable for use as an electrode in 
a fuel cell. 11th October, 1955. (806644.) 

29073. Philips Electrical Industries, Ltd. 
—Electric discharge tubes comprising a getter. 
12th October, 1955. (806528.) 

29866. Robertshaw-Fulton Controls Co.— 
Thermostatic valve control device. 19th 
October, 1955. (806645.) 

29895. British Broadcasting Corporation. 
—Synchronisation in __ television. 18th 
October, 1956. (806646.) 

29965. Square D Co.—Motor control 
systems. 2oth October, 1955. (806735.) 

32543. Reyrolle & Co., Ltd., A-—Control 
systems for nuclear reactors. 9th November, 
1956. (806607.) 

32798. Siemens-Schuckert (Great Britain), 
Ltd., and Dixon, B. J—Remote control switch 
units. 14th November, 1956. (806648.) 

33009. VEB Vakutronik.—Production of 
a high plasma density in the anode region of 
a low-pressure gas discharge. 18th Novem- 
ber, 1955. (806787.) 

33998. Astral Switchgear, Ltd.—Electrical 
me . switches. 26th February, 1957. (806682.) 

35668. Elliott Bros. (London), Ltd.— 
Electronic devices. 12th December, 1956. 
(806683.) 





1956 ; 

1159. British Insulated Callender’s (Sub- 
marine Cables), Ltd.—Housings for submarine 
cable joints and repeaters. 11th January, 
1957. (806521.) 1160. Submarine cable 
joints. 11th January, 1957. (806522.) 

2524. Baermann, M.—Devices for operat- 
ing vacuum flash lamps. 25th January, 1956. 
(806813.) 

3130. Telefonaktiebolaget L. M. Erics- 
son.—Devices for amplitude modulating 
electric pulse trains, 31st January, 1956. 
(806790.) 

4003. General Electric Co., Ltd.—Appara- 
tus for generating electric oscillations and for 
controlling the frequency of such oscillations. 
8th May, 1957. (806529.) 

4607. General Electric Co.—Crystal filters 
and circuits therefor. 14th February, 1956. 
(806654.) 

§024. Metropolitan-Vickers Electrical Co., 
Ltd.—Steam turbine power plant. 7th Feb- 
ruary, 1957. (806611.) 

§301. Hazeltine Corporation.—Phase 
detectors. 21st February, 1956. (806544.) 

6009. Thillaimuthu, J.—A.c. generator. 
27th February, 1956. (806656.) 

12011. Marconi’s Wireless Telegraph Co., 
Lid.—Phase responsive signal generating 
circuit arrangements, 16th January, 1957. 
(806659.) 

13507. Ferranti Meters, Ltd., D., and 

sey, F. mtrol means for magnetic 
amplifiers. 26th April, 1957. (806530.) 

13969. Santon, Ltd.—Thermostatically 
controlled electric switch assemblies. oth 
May, 1957. (806755.) 

14705. Standard Telephones & Cables, 
Ltd.—Selenium rectifiers. 11th May, 1956. 
(806661.) 

16845. Admiral Corporation.—Apparatus 
for assembling electrical components on com- 
ponent receiving parts. 31st May, 1956. 
(806523.) 

17786. Western Electric Co. Inc.— 
Focusing systems for electric discharge 
devices. 8th June, 1956. (806756.) 

18863. Rolls-Royce, Ltd.—Nuclear reac- 
tors. 18th June, 1957. (806757.) 

20219. Philips Electrical Industries, Ltd. 
—Magnetrons. 29th June, 1956. (806551.) 

20863. Mullard Radio Valve Co., Ltd.— 
Counter circuits. 5th July, 1956. (806665.) 

21574. Foster Transformers, Ltd., and 
Jennings, R. E.—Maximum demand indica- 
tors. 11th July, 1957. (806552.) 

21922. British Thomson-Houston Co., 
Ltd.—Electric lamps. 21st June, 1957. 
(Addition to 797441.) (806666.) 

22255. Compagnie Générale de Télé- 
graphie sans Fil.—Voltage stabilising circuits 
including transistors. 18th July, 1956. 
(806537.) 

24999. Creed & Co., Ltd.—Data prepar- 
ing apparatus for electric calculators or the 
like. 15th August, 1957. (806578.) 

26681. Marconi’s Wireless Telegraph Co., 
Ltd.—Signal delay circuit arrangements. 7th 
May, 1957. (806792.) 

28147. Svenska Aktiebolaget Gasaccumu- 
lator.—Course indicating light beacon. 14th 
September, 1956. (806793.) 

29836. Young, J. N.—Electromagnetic 
apparatus for moving a rod. 1st October, 
1956. (806845.) 

31156. Technische Studien A.G. fiir.— 
Turbine power plants. 12th October, 1956. 
(806794.) 

31226. Soc. Générale de Constructions 
Electriques et Mecaniques Alsthom.—Trans- 
former circuits. 12th October, 1956. (806840.) 

31429. Allminna Svenska Elektriska A.B. 
—Rigid electric conductor for high voltage 
switching plants. 16th October, 1956. 
(806673.) 


35591. Western Electric Co., Inc.— 
Apparatus for testing transistors. 21st 
November, 1956. (806795.) ; 

36701 and 36704. British Thomson- 
Houston Co., Ltd.—Electric insulating bush- 
ing assemblies, 1sth November, 1957. 
(806954 and 806956.) 

37478. Western Electric Co., Inc.— 
Magnetic memory elements and systems com- 
prising such elements. 7th December, 1956. 
(806964.) 

39108. Daimler-Benz A.G.—Apparatus 
for electrostatically spray-coating large objects 
with paints, lacquers or the like. 21st Decem- 
ber, 1956. (806765.) 

39297. Borg-Warner Corporation.—Elec- 
tric control mechanism. 27th December, 
1956. (Addition to 710541.) (806766.) 


1957 

177. General Motors Corporation.—Tran- 
sistor oscillators. 2nd January, 1957. 
(806796.) 180. Radio receivers. 2nd 
January, 1957. (806847.) 

2476. Electric Storage Battery Co.—Elec- 
tric torches. 23rd January, 1957. (806557.) 

2589. Sperry Products, Inc.—Means for 
transmitting and receiving ultrasonic shear 
wave motion. 24th January, 1957. (806767.) 

. Rheostatic Co., Ltd.—Magnetic 
snap-action electric switches. 6th February, 
1957. (806768.) 

5846. Sourgens, R., and Chollet, R.— 
Transistor switching device. 21st February, 
1957. (806559.) 

6621. Sylvania Electric Products, Inc.— 
Electric induction lamp. 27th February, 1957. 
(806560.) 

7744. Western Electric Co., Inc. —Tele- 
phone systems having substation circuits 
including transistors. 8th March, 1957. 
(806562.) 

8892. Siemens & Halske A.G.—Circuit 
arrangements for relay line selectors in tele- 
communication installation. 18th March, 
1957. (806826.) 

11203. Bird & Sons, Ltd., S. S.—Electric 
switches. §th April, 1957. (806801.) 11205. 
Ganged radio frequency tuning devices. 5th 
April, 1957. (806802.) 

18398. Philips Electrical Industries, Ltd. 
—Methods of making grids. 11th June, 1957. 
(806830.) 

24880. Square D Co.—Motor control 
systems. 2oth October, 1955. (Divided out 
of 806735.) .(806736.) 

29658. Babcock & Wilcox, Ltd.—Power 
plant including a gas-cooled nuclear reactor. 
20th September, 1957. (806589.) 

32492. Collins Radio Co.—Pulse coding 
system. 17th October, 1957. (806869.) 


1958 

460. Admiral Corporation.—Apparatus 
for assembling electrical components on com- 
ponent receiving parts. 31st May, 1956. 
(Divided out of $06523, ) (806524.) 





TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to toth 
January:— 

Data-Matic. No. 780,983. Class 9. Elec- 
trical apparatus for use in communications and 
for checking (supervision).—Sound Diffusion 
(Sales), Ltd., Duracraft Works, Portslade, 
Sussex. 

Thorn Plasteck. No. 759,095. Class 11. 
Lighting fittings and lighting apparatus and 
appliances, all made of plastics; and electric 
lamps.—Thorn Electrical Industries, Ltd., 
105 to 109, Judd Street, London, W.C.1. 
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NEXT WEEKR’S EVENTS 





Organisers of electrical functions are advised to make use of the “ Electrical Review” clearing house, Room 221, Dorset House, 
Stamford Street, London, S.E.1, to ascertain that proposed dates for their functions do not clash with others already arranged. 


MONDAY, sth JANUARY 


Birmingham.—College of Technology, 
Gosta Green, 6 p.m. IL.E.E. South Midland 
Centre. “ The Design of the 330 kV Trans- 
mission System for Rhodesia,” by F. C. 
Winfield, T. W. Wilcox and G. Lyon. 

Bolton.—Railway Hotel, Trinity Street, 
7.45 p.m. A.S.E.E. Bolton Branch. “ Light- 
ing for Production,” by A. Robinson. 

Leeds.—Great Northern Hotel, 7.30 p.m. 
A.S.E.E. Leeds Branch. “Electrical Design 
and Safety,” by F. Clark. 

London.—Savoy Place, §.30 p.m. I.E.E. 
Radio and Telecommunication Section. 
“The Application of Transistors to Line 
Communication Equipment,” by H. T. Prior, 
D. J. R. Chapman and A. A. M. Whitehead. 

Manson House, Portland Place, W.1, 6 p.m. 
Society of Instrument Technology, London 
Meeting. “Control Systems as Applied to 
Railway Signalling,” by J. C. Kubale. 

Morden.—Crown Hotel. A.S.E.E. South 
West London Branch. New Year’s party. 

Newcastle-upon-Tyne, — County Hotel, 
Neville Street, 6.30 p.m. North East Elec- 
trical Club. “Diesel Electric Power for 
Railway Engines,” by A. H. Bloomer. 

Sheffield.— Royal Victoria Hotel, 7.30 p.m. 
A.S.E.E. Sheffield Branch. Tape-recording 
of A.S.E.E. Diploma Scheme Oral Examina- 
tion and showing of the Exhibition Film. 


TUESDAY, 6th JANUARY 


Edinburgh.—Carlton Hotel, North Bridge, 
7 p.m. LE.E. South East Scotland Sub- 
Centre. “ Electrical Installation at Calder Hall 
Nuclear Power Station,” by N. J. Mackay and 
E. Hardwick. 

25, Charlotte Square, 7 p.m. Incorporated 
Plant Engineers. “Selection of Electric 
Motors for Industrial Purposes,” by H. E. 
Russle. 

Glasgow.—Royal College of Science and 
Technology, George Street, 7 p.m. LE.E. 
South West Scotland Centre. “A New 
Cathode-Ray Tube for Monochrome and 
Colour Television,” by Dr. Gabor, P. R. 
Stuart and P. G. Kalman. 

Hammersmith.—Windsor Castle Hotel, 134, 
King Street, 7.30 p.m. A.S.E.E. West Lon- 
don Branch. “Electricity Supply to the 
London Underground System,” by H. L. 
Buckman. 

Leeds.—C.E.G.B. Offices, 6.30 p.m. I.E.E, 
North Midland Centre. “ Standardisation of 
Control Facilities for the British Grid: Com- 
munications, Indications and Telemetering,” 
by P. F. Gunning, and “ The Development of 
Communication, Indication and Telemetering 
Equipment for the British Grid,” by G. A. 
Burns, F. Fletcher, C. H. Chambers and 
P. F. Gunning. 

London.—Savoy Place, 5.30 p.m. LE.E. 
Measurement and Utilisation Sections. 

“Silicone Electrical Insulation,” by 
Davis. 

At the Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2, 7 p.m. Incorporated 
Plant Engineers. “ Trends in Hospital Engi- 
neering Services,” by G. A. Rooley and L. G. 
Hadley. 

Burlington House, W.1, 5§.30 p.m. 
Institution of Chemical Engineers. “ Feed 
Water and Boiler Water Standards in the 
Central Electricity Generating Board,” by 
R. Ll. Rees and F. J. R. Taylor, and “ The 
Treatment of Water for an Industrial High 
Pressure Boiler Plant,” by J. Arthurs, J. A. 
Robins and T. B. Whitefoot. 

Manchester.—Engineers’ Club, 17, Albert 
Square, 6.15 p.m. LE.E. North Western 
Centre. “Design of Electro-Mechanical 
Auxiliaries Directly Associated with Power- 
Producing Reactors,” by A. E, Harwood, P. 
Scott and B. H. Stonehouse. 

Peterborough.—White Lion Hotel, Church 
Street, 7.30 p.m. Incorporated Plant Engi- 


neers. “ Nuclear Reactor Fundamentals,” by 
R. R. Gunton. 

Reading.—Electricity Board Demonstration 
Room, Market Square, 7.15 p.m. A.S.E.E. 
Reading and District Branch. “ Electrification 
in Hospitals,” by G. Kitchener. 

Rugby.—Rugby College of Engineering 
Technology, 6.30 p.m. I.E.E. Rugby Graduate 
and Student Section. “ Techniques of Full 
Production,” by C. J. Priest. 


WEDNESDAY, 7th JANUARY 

Birmingham.—The Engineering Centre, 
Stephenson Place, 7 p.m.. Institute of Marine 
Engineers, West Midlands Section. “ Nuclear 
Steam Propulsion for Merchant Ships,” by 
W. R. Wootton. 

James Watt Memorial Institute, Great 
Charles Street, 7 p.m. Junior Institution of 
Engineers, Midland Section. Ladies’ evening. 
“ Brussels Exhibition,” by W. K. V. Gale. 

Chislehurst.—British Scientific Instrument 
Research Association. Opening of new 
laboratories by Professor N. F. Mott. 

Edinburgh.—Carlton Hotel, North Bridge, 
7 p-m. LE.E. South East Scotland Sub- 
Centre. “A New Cathode-Ray Tube for 
Monochrome and Colour Television,” by 
Dr. D. Gabor, P. R. Stuart and P. G. Kalman. 

Halifax.—Crown Hotel, 7.45 p.m. A.S.E.E, 
Halifax Branch, “Further Developments in 
Mineral Insulated Cables,” by R. B. Thom. 

Leicester.—Bell Hotel, 7 p.m. Incorpor- 
ated Plant Engineers. “Application of 
Thermostatic Controls,” by J. S. Smith. 

London.—Brettenham House, Lancaster 
Place, W.C.2, 4.30 for § p.m. Opening of 
British Lighting Council’s new headquarters. 

St. Ermins Hotel, Westminster. Combustion 
Engineering Association. 10.30 a.m. “ Case 
Histories of Fuel Savings,” by H. A. Haines. 
2.30 p.m. “Advances in Process Control,” 
by V. O. E. Bryant. 

Manchester.—Engineers’ Club, Albert 
Square, 7 p.m. -E.E. Manchester 
Branch. Lecturettes. 

Middlesbrough.—Cleveland Scientific and 
Technical Institute, Corporation Road, 6.30 
p.m. I.E.E. Tees-Side Sub-Centre. “ Zeta— 
The Engineering Aspects of the British- 
Controlled Thermonuclear Reaction Experi- 
ments,” by R. Carruthers. 

Portsmouth.—C.E.G.B., 111, High Street, 
6.30 p.m. I.E.E. Southern Centre. “ Ultra- 
sonics in Industry,” by C. F. Brockelsby. 

Preston.—R.A.F.A. Club, East View, 7.30 
p.m. A.S.E.E. Preston Branch. “Some 
Modern Aspects of Industrial Lighting,” by 
D. C. Pritchard. 

Wood Green.—Town Hall, N.22, 7.45 p.m. 
A.S.E.E, North London Branch. A.S.E.E. 
Exhibition film. 


THURSDAY, 8th JANUARY 

Chelmsford.—Crompton’s Social Hall, 7.30 
p.m. Chelmsford Engineering Society. 
“The Production of Power from Nuclear 
Reactors,” by J. D. M. McConnell. 

Dundee.—Queen’s College, 7 p.m. I.E.E. 
North Scotland Sub-Centre. “ Standardisation 
of Control Facilities for the British Grid: 
Communication, Indications and Telemeter- 
ing,” by P. F. Gunning; and “ The Develop- 
ment of Communication, Indication and Tele- 
metering Equipment for the British Grid,” by 
G. A. Burns, F. Fletcher, C. Chambers and 
P. F. Gunning. 

Hove.—New Imperial Hotel, First Avenue, 


7.30 p.m. A.S.E.E. Brighton, Hove and 
District Branch. -“ N.IL.C.E.LC.,” by E, J. 
Sutton. 


London.—Savoy Place, 5.30 p.m. Institu- 
tion of Electrical Engineers. First Hunter 
Memorial Lecture by Dr. L. G. Brazier. 

Manchester.—North Western Electricity 
Board, Town Hall Extension, 6 p.m. LES. 
Manchester Centre. “Random Review of 
1958,” by A. G. Penny. 


Newcastle-upon-Tyne.—Roadway House, 
Oxford Street, 7 p.m. Incorporated Plant 
Engineers, North East Section. “ Motive 
Power for Railway Purposes—a Comparison 
of Steam, Diesel and Electric Locomotives,” 
by J. E. Davidson. 

Nottingham.—Electricity Service Centre, 
6 p.m. LE.S. Nottingham Centre. “ The 
Artistic Use of Lighting in Multi-camera 
Television Technique,” by H. E. H. Mayhew, 

Swansea.—South Wales Electricity Board, 
The Kingsway, 6 p.m. I.E.E. West Wales 
(Swansea) Sub-Centre. “Electrical Engi- 
neering in the Mining Industry,” by J. P 
Aldron and M. R. Lloyd. 

Wimbledon.—Prince of Wales Hotel, 7.45 
p.m. A.S.E.F. Branch Lecturette Com- 
petition. “ Electricity in Operating Theatres,” 
by N. C. Harding; and “ Planning Installa- 
tions in Colleges of Technology,” by L. A. 
Grant. 


FRIDAY, 9th JANUARY 

Aberdeen.—Robert Gordon’s Technical 
College, 7.30 p.m. I.E.E. North Scotland 
Sub-Centre. ‘“ Standardisation of Control 
Facilities for the British Grid: Communica- 
tion, Indication and Telemetering,” by P. F. 
Gunning; and “ The Development of Com- 
munication, Indication and Telemetering 
Equipment for the British Grid,” by G. A 
Burns, F. Fletcher, C. H. Chambers and 
P. F. Gunning. 

Belfast.—Grand Central Hotel, 7.15 p.m. 
I.E.E. Northern Ireland Centre. Annual 
dinner-dance. 

Birmingham.—Queen’s Hotel. 1.E.S. 
Birmingham Centre. Annual dinner. 

Cambridge.—Dorothy Restaurant, 7 for 
7.30 p.m. LE.E, East Anglian Sub-Centre. 
Annual dinner-dance. 

Edinburgh.—Grosvenor Hotel. LE.S. 
Edinburgh Centre. Annual supper and buffet 
dance. 

Liverpool. — M.A.N.W.E.B., Paradise 
Street, 1, 7.30 p.m. A.S.E.E. Liverpool and 
District Branch. “Underfloor Heating,” 
by A. Thomas. 

London.—Savoy Place, W.C.2, 6 p.m. 
1.E.E. Medical Electronics Discussion Group. 
Discussion on “The Physiologist’s Require- 
ments for D.C. Amplifiers,” opened by Dr. 
M. H. Evans and Dr. G. B. B. Chaplin. 

Portsmouth.—111, High Street, 6.30 p.m. 
LE.E. Southern Graduate and Student 
Section. “Something for Nothing—Heat 
Pump Achievements,” by G. O. McLean. 


SATURDAY, 1toth JANUARY 

Manchester. — Manchester College of 
Science and Technology, 3 p.m. LE.E. 
North Western Centre. Christmas lecture for 
schoolchildren. “Invention and New 
Machines,” by Dr. E. R. Laithwaite. 

A.S.E.E., 8 p.m. Visit to Opera House. 

Café Royal, Peter Street. Institute of 
Metal Finishing, North West Branch. Annual 
dinner and dance. 


Educational 


A course of lectures on “Electric 
Circuit Theory” will be held at the 
Bradford Institute of Technology on 
Wednesdays from 14th January to 18th 
March. The fee for the course is 
£2 5s and particulars can be obtained 
from the Registrar of the Institute. 

A course of ten lectures on 
“Elements of High Voltage Engineer- 
ing” will be held at the University of 
Durham on Tuesdays, commencing on 
2oth January. 
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Accepted Tenders and 


CONTRACTS OPEN 


Where “ Contracts Open” are advertised in 
our “‘ Official Notices” section the date of 
the issue is given in parentheses 


Ashington (Northumberland). — U.D.C. 
12th January.. Electrical installations in 74 
new flats to be built on the Green Lane estate. 
M. Jameson, surveyor. 

Azores.—Federation of Municipalities of 
Sao Miguel. 12th January. Twenty-seven 
transformers. (E.S.B. 31403/58. Ten/ 
36439.)* 

Bath.—City Council. 8th January. L.v. 
electric cables; electric discharge lamps, con- 
trol gear and fittings; tungsten lamps and 
electrical fittings; steel columns for street 
lighting; lanterns for street lighting (group 
“A”); lanterns for street lighting (group 
“B”); time switches for street lighting. 
J. E. Dixon, town clerk, Guildhall. 

Belfast.—Corporation. 23rd 
Electrical stores. (See this issue.) 

Blackpool.—Corporation. 21st January. 
Street lighting equipment. (See this issue.) 

Burma.—Government Purchase Board, 
Rangoon. 12th January. 2,500 dry cells. 
(E.S.B. 31665/58. Ten/36479.)* 

Burton-on-Trent.—Borough Council. 17th 
January. Electric lamps for street lighting and 
other purposes (tungsten filament, sodium 
discharge and fluorescent tubes), for one year 
from 31st March. Borough engineer, Town 
Hall. 

Doncaster.—R.D.C. 23rd January. Trunk 
road lighting equipment. (See this issue.) 

Formosa.—Central Trust of China, Taipei. 
2oth January. Aluminium alloy clamps and 
suspension rcelain insulators. (E.S.B. 
31217/58. en /36370.)* 

Greece. — Public Power Corporation, 
Athens. sth January. Secondary concentric 
cable. (E.S.B. 31406/58. Ten/36437.)* 

India.—Indian Stores Department, London. 
14th January. Supply of 14,700ft of 15 kV 
cable. (See this issue.) 

Malaya.—Central Electricity Board. 7th 
May. Three 25 MW Pelton waterwheel 
driven alternators, two 10 MVA synchronous 
condensers, cranes, heavy lift trailer, and 
ancillary equipment for Cameron Highlands 
scheme. (ESB. 30469/58. Ten/36329.)* 

Peterborough. — Corporation. Electrical 
installations in six shops with maisornettes. 
(See this issue.) 

South Africa.—Stores Department, South 
African Railways, Johannesburg. 16th 
January. On-load and off-load isolating 
switches. (E.S.B. 30827/58. Ten/36301.)* 
Three electric lifts, South Station, Johannes- 
burg. (E.S.B. 31362/58. Ten/36429.)* 

City Treasurer’s Department, Johannes- 
burg. 5th January. Electricity meters, 
current transformers and test blocks. (E.S.B. 
31270/58. Ten/36424.)* 

Union Tender and Supplies Board, 
Pretoria. 29th January. Mobile electric 
welding plant. (E.S.B. 31308/58. Ten/ 

t1th March. 


36421.)* 
Windhoek Municipality. 

Circulating water pumps, valves and pump- 

house equipment for No. 2 power station. 

(E.S.B. 31190/58. Ten/36388.)* 
Wallasey. — Borough Council. 

January. Electric cables (item No. 


January. 


19th 
14); 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Prospective Electrical Work 


electric lamps, tungsten (15); electric lamps, 
sodium, fluorescent and h.p.m.v. (16); for one 
year to 31st March, 1960. Borough engineer, 
Town Hall, Wallasey. 

Westminster.—City Council. 19th January. 
Electric lamps for the year commencing Ist 
April. Town clerk, Westminster City Hall, 
P.O. Box 141, London, W.C.2. 


ORDERS PLACED 


London.— Metropolitan Water Board 
General Purposes Committee. Recom- 
mended. Replacement of two passenger lifts 
at the Board’s head offices (£15,921).—Otis 
Elevator Co. 

The British Transport Commission has 
placed the following orders for a total of 
1,707 isolators (hand-operated switches) for 
overhead line equipment needed for British 
Railways electrification programmes in the 
Eastern, London Midland, and Scottish 
Regions:—Hackbridge & Hewittic Electric 
Co. (487); Bertram Thomas (Engineers) 
(§20); Switchgear & Equipment (680); 
Electric Transmission (20). 

Newcastle-on-Tyne. — Regional Hospital 
Board. Passenger and bed lift at Richard 
Murray Hospital (£2,576).—Pickerings. 
Electrical services at Darlington Memorial 
Hospital (£7,823).—Edmundsons Construc- 
tion Co. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 


Aberdeenshire.—Houses (96); county archi- 
tect, 25, Union Terrace, Aberdeen. 

Ayr.—Flats (44), King Street; 
surveyor. 

Bournemouth.—Bungalows (53), Castle 
Lane; R. J. Palmer & Co., Ltd., Haverstock 
Road, Winton. 

Bridgwater.—Erection of Sydenham Secon- 
dary Modern School; R. O. Harris, county 
architect, Park Street, Taunton. 

Brighouse.—Rebuilding Robin Hood 
Works; R. Southern & Co., Ltd., caravans, 
trailers, etc., Wakefield Road. 

Cambridge.—Dwellings (54); J. Brignell & 
Co., Ltd., builders, Newmarket Road. 

Cheltenham.—Flats and maisonnettes (34), 
Benhall Gardens; F. & B. B. Griffiths, Ltd., 
2, Royal Crescent. 

Factory extension; Dowty Equipment, Ltd., 
Arle Court, Gloucester Road. 

Coseley.— Dwellings (240), 
estate; U.D.C. surveyor. 

Esher.—Housing schemes, Farm Road 
(£92,902); F. H. Norris, builder, Paddocks 
View, Dorking Road, Great Bookham, Surrey. 

Eston.—Swimming baths; J. G. L. Poulson, 
architect, 54, Albert Road, Middlesbrough. 

Gorleston.—Hostels for aged and blind 
persons, Magdalen Square; borough engineer, 
15, Regent Street, Great Yarmouth. 

Hatfield.—Houses (79), Hatfield and North 
Mymms; surveyor, North Place, 82, Great 
North Road. 

Haydock.—W orks; John Blackwood Hodge, 
Ltd., 25, Berkeley Square, London, W.1. 

Hereford.—Houses (154), Green Lanes 
estate; F. Margerison, city surveyor, Town 
Hall. 

Honiton.—Houses (40), Jerrard estate; 
borough surveyor, Council Offices, 128, High 
Street, Honiton, Devon. 


burgh 


Spring Road 


Hull.—Office block; F. Robirson & Co., 
Ltd., Southcoates Lane. 

Works, Jennings Street; Kingston Lamp 
Co., Ltd., 6/10, New Cleveland Street. 

Dwellings (204), Bilton estate; Trussed 
Concrete Steel Co., Ltd., Lower Marsh, Lon- 
don, S.E.1. 

London.—Flats (36), Dennetts Road, Dept- 
ford; Ashley & Winton Newman, architects, 
3, Verulam Buildings, Gray’s Inn, W.C.1. 

New buildings, Sir William Collins 
School, Medburn Street, St. Pancras 
(£365,000); Wm. Crabtree, architect, 8, 
Robert Adam Street, W.1. 

Nine-storey block of flats and maisonnettes, 
Kingsman Street area, Woolwich; borough 
engineer. 

Longbenton (Northumberland).—Shopping 
centre (28 shops) for the Arndale Property 
Trust, Bradford; Leslie & Co., contractors, 
Woodland Road, Darlington. 

Luton.—Shops and maisonnettes, Runfold 
Avenue; Stanbridge Builders, Ltd., Tilsworth 
Road, Stanbridge, Leighton Buzzard. 

Malvern.—Houses (82); C. C. Judson, sur- 
veyor, Council House. 

Manchester.—St. Anthony’s church, Wood- 
house Park; J. Gerrard & Sons, Ltd., builders, 
Main Road, Swinton. 

New hospital, Wythenshawe area; Ernest 
Griffiths & Sons, consulting engineers, 
Allport Road, Bromborough. 

Middlesbrough.—Additions to Middles- 
brough Maternity Home for Newcastle 
Hospital Board (£75,000); N. Thompson, 
Ltd., builders, Stonehouse Street, Middles- 
brough. 

Maternity and child welfare centre at Park 
End for the T.C. (£17,000); Skeen, Ltd., 
builders, George Street, Thornaby. 

Morley.—Secondary school, Bruntcliff Lane 
(£261,960); West Riding county architect, 
Westfield Road, Wakefield. 

Norwich.—Flats (40), 
city architect. 

th.—Science and administration 
blocks at the Plymouth and Devonport 
Technical College (£346,815); borough engi- 
neer, Guildhall. 

Reading.—Office extensions; Road Trans- 
port & General Insurance Co., Ltd., 12, 
Friar Street. 

Factory; Taylors (Reading), Ltd., Cardiff 
Road. 

Richmond (Surrey).—Flats (64), Lower 
Mortlake Road; Francis Jackson, Ltd., Glebe 
Avenue, Ickenham. 

Stanley (Co. Durham).—Development of 
private housing estate at Tanfield Village; 
‘Thomas Armstrong, Ltd., builders, 16, Robson 
Street, Newcastle-on-Tyne. 

Sunderland.—Additions to Central Library 
(£180,000); borough architect, Grange House, 
Stockton Road, Sunderland. 

Houses (173) in Howick Street area; 
borough architect. 

Swansea.—Chemistry, metallurgy and 
physics laboratories, Mount Pleasant Technical 
College; borough architect. 

Tiverton.—Houses (126); 
veyor, St. Andrew’s Street. 

Tonbridge.—Houses (42), Pembury and 
Paddock Wood; surveyor, 48, Pembury Road. 

Tynemouth.—Blocks of maisonnettes at 
Dockray Square, North Shields; borough 
engineer, 16, Northumberland Square, North 
Shields. 

Wakefield.—Houses (81), Barnsley Road; 
Norman C. Ashton, Ltd., Trafalgar Works, 
Meadow Lane, Leeds. 

West Bromwich.—Secondary school, Marsh 
Lane; Richard Sheppard & Partners, archi- 
tects, §, Southampton Place, London, W.C.1. 


Heartsease estate; 
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